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The production of 20 plants owned, partly owned or operated by 
Warren, plus the output of many other plants whose production 
is purchased and marketed by Warren, makes this company the 


largest natural gasoline marketing organization in the world 










WARREN PETROLEUM CORPORATION + 


Producers, Manufacturers, Export Terminals: Corpus Christi, Port Arthur, Baytown, 


Exporters and Marketers Texas City, and Norsworthy, Houston, Texas 








TULSA 2 OKLAHOMA CABLE ADDRESSES: Stavolene, Warren 


Crude Oil, Natural Gasoline and Liquefied Petroleum Products 








Troubled with outdoor steam traps freezing? Solve 
the problem the way Thermoid did at their Trenton, 
N. J., plant 


They installed Yarway Impulse Steam Traps on coal 
handling equipment. Now, though temperatures dip to 


} 


zero and snows pile high, their traps never freeze 


Condensate does not accumulate in Yarway Impulse 
Traps. The only moving part—a litle valyve—floats on 
the load. It discharges condensate as it comes through, 
instead of waiting for a quantity to accumulate. Hence 


— nothing to treeze 


Add to that, Yarway Traps’ reputation for low mainte- 
nance, quick heating, easy installation, and economy 
of operation ind you have reasons why over GOU,000 


Yarways have already been bought 





Often it costs less to install new Yarways than to 
repair old type traps. See your nearest Mill Supply 
Dealer. For his name, and free Yarway Trap Book, 


write 


YARNALL-WARING COMPANY 
128 Mermaid Avenue, Philadelphia 18, Pa. 
Branch Offices in Principal Cities 


a 


Yarwoy Traps best the worst weather in this 


installation at Thermoid's Trenton plont. 


IMPULSE STEAM TRAP 
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a THE FLUOR GLYCOL- 


AMINE GAS-TREATING PROCESS 


EXAMPLE. LYTLE GASOLINE AB- 


SORPTION PLANT AT COALINGA, CAL. 


THE FLUOR GLYCOL-AMINE PROCESS 
AT WORK IN THE LYTLE 
GASOLINE ABSORPTION PLANT 


The flew diegram shown at left is 
typical of the many Fluor Glycol-Amine 
Gas-Treating Processes installed 
aw the United States. Pate 
in} by The Fiver Corporation, Ltd., 
the Fluor Process is the original single. 
stage process for the sim 

purity treating ond Gohydretion of 
gases. Because it is a single-stage proc- 
ess, it reduces outlay and equipment 
inventory, makes for economy of capi- 
tol and operating cost. In addition, the 
Fiver Glycol. Process dehy 

the gos stream during normal hydrogen 
sulphide removal — mokes further dry- 
ing of gas after treating unnecessary. 
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The Lytle Gasoline Absorption Plant at Coalinga, California, 
is a story of the Fluor Glycol-Amine Gas-Treating Process at work. 


Expansion of natural gas supply through 
deeper drilling introduced into the Lytle Plant a 
natural gas so high in hydrogen sulphide content 
that it was no longer acceptable as commercial sales 
gas. After processing for gasoline recovery, the dis- 
charge gas was analyzed and found to contain 1.25 
grains of hydrogen sulphide per 100 SCF and up to 
three-fourths of 1 mol per cent of carbon dioxide 
Even though this gas was sufficiently pure for sale 
in many areas, in this particular instance require- 
ments for commercial gas were set to not more than 
0.15 grains of hydrogen sulphide per 100 SCF 
a purity requirement so stringent that it would 
only be attempted by Fluor Gas Processing Engi- 
neers using the Fluor Glycol-Amine Gas-Treating 
Process 

Following study of the requirement by 
Fluor, a Research Department pilot plant was set 
to run at gas composition and operating conditions 
simulating those at the Lytle Plant. Here it was 
proved the Fluor Glycol-Amine Gas-Treating 


member 


FLUOR 


BE SURE WITH FLUOR 


Units 


Dampeners 





THE FLUOR CORPORATION, LTD., Los Angeles 


CHICAGO * 


Designers and Constructors 
Chemical and Natural Gas Proc 


Manufacturers of Cool 
Mufflers, 


Process could meet—and exceed by a comfortable 
operating margin—the 0.15 grain per 100 SCF re- 
quirement efficiently, economically, and on a guar- 
anteed basis 

The plant for the Lytle job was then de- 
signed on the findings of the Fluor Research 
Department. Engineering was set in motion, and 
a field construction schedule formulated 

The Lytle unit is a “sweet’-running unit 
paralleling laboratory and pilot plant findings 
meeting its guaranteed performance with an ade 
quate margin. This new installation raises the total 
installed capacity of Fluor Glycol-Amine Gas-Treat- 
ing Plants to 585,000,000 SCF /D 

Fluor invites owners and operators of gas 
producing properties to submit their gas-treating 
problems for study and recommendation by Fluor's 
Gas Processing and Research Engineers. Let them 
study your particular problem—the range of purity 
obtained through use of the Fluor Glycol-Amine 
Gas-Treating Process is virtually unlimited. It may 


be the low-cost answer to your gas-treating problem. 
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TIMKEN 18-8 STEEL TUBES Shows the 


best combination of creep strength, oil 
corrosion resistance and oxidation re- 
sistance up to 1500°F. 


TIMKEN SICROMO 9 M STEEL TUBES This 
steel possesses the maximum corrosion 
resistance of any of the steels below the 
stainless group. 


TIMKEN SICROMO 7 STEEL TUBES For 
applic ations requiring better corrosion 
resistance than can be obtained with 
$% Chromium type steels 


TIMKEN SICROMO 5 S STEEL TUBES For 
oxidation resistance to 1500°F. Good 
creep strength and corrosion resist- 
ance to 1300°T 


TIMKEN 4-6% CR MO STEEL TUBES For 
service up to 1200°F. Superior corro- 
sion resistance. Less oxidation resist- 


ance than Sicromo 3 


TIMKEN SICROMO 3 STEEL TUBES For 
service up to 1200°F. Have excellent 
oxidation resistance and good corro- 


sion resistance 


TIMKEN SICROMO 2 STEEL TUBES For 
service up to 1200°F where better 
scale resistance is required than can be 
obtained with 2% Cr. % Mo. Steel 


TIMKEN 2'/4% CR-1.0% MO STEEL TUBES 
Has greater 
2 Cr. 


For service up to 1150°F 
resistance to creep than 
Mo. Steel 


TIMKEN 2% CR'2% MO STEEL TUBES For 
service up to 11 50°F. Intermediate cor- 
rosion resistance plus good creep 


strength, fair oxidation resistance 


TIMKEN D M STEEL TUBES For service up 
to 1150°F. This steel offers outstanding 


creep strength 


TIMKEN CARBON-MO STEEL TUBES For 
temperature up to 1000°T Improved 
creep strength makes it safer than car- 


bon steel 


TIMKEN CARBON STEEL TUBES Generally 
for service not exceeding 900°F., where 
corrosion and oxidation resistance are 
not important. 


you know by the trade-mark 


Tube costs too high? 
Tube life too short? 


Look here for the 
best LIFE/COST ratio! 


ETTING the right balance between low cost and the 

service life you need from your high temperature tubes 

is a job for a specialist. And maybe you're missing out on a 

big saving because you haven't yet found the right steel for 
your particular application. 

Here's where metallurgists of The Timken Roller Bearing 
Company can help! 

Each of the 12 steels listed here is tailor-made to meet 
specific operating conditions. By analyzing your problems, 
metallurgists at Timken* can help you select the one steel 
which best meets your needs and gives you the maximum tube 
life per dollar invested. You can depend on their recommenda- 
tions because 20 years of experience and research have made 
them the recognized authorities on high temperature tubing 
applications. 

Whichever analysis is selected, you can be sure that every 
shipment of Timken tubes will give you the same quality per- 
formance. That's because the Timken Company closely con- 
trols quality through every step in production, from melt 
shop to finished tube inspection. 

To get the best life/cost ratio from your tubes, call on 
the Timken Technical Staff now. Write The Timken Roller 
Bearing Company, Steel and Tube Division, Canton 6, Ohio. 
Cable address: “TIMROSCO”. 


0) 4/) 50th birthday of the company whose products 
aid. | 
TIMKEN 











“Here's a Forged Steel Trap 
... for only $14.00 list” 


SMALL PRICE 
BIG BENEFITS 





OW, for many applications, refineries 

and natural gasoline plants can have 
the additional safety of a forged steel steam 
trap for only a few dollars more than a cast 
iron trap of comparable size. The Armstrong 
No. 3211 trap illustrated will withstand fire 
or explosion without danger of fracture. It 
is the baby of the Armstrong forged steel 
line, a low priced trap for working pressures 
up to 250 psi; design pressure, 450 psi. Ca- 
pacity range 750 to 1000 Ibs/hr continuous. 
'”" or 4" pipe connections. Diameter 41/,"; 
height 7”; weight 8 Ibs. This trap is a natural 
for refinery and natural gasoline plant serv- 
ice. 
— a For higher pressures and larger capacities 
Armstrong No. 3211 Armstrong builds a complete line of heavy 
forged steel trap. duty forged steel traps. Ask your nearby 
Forged cap and body, Armstrong representative to quote on the 
compressed graphited traps you need now. 
soabioce Seatheties ARMSTRONG MACHINE WORKS 
This trap will take 852 Maple St., Three Rivers, Mich. 
high temperature and 
shock without danger , a 


of fracture. 
SEND FOR your copy of the 
Armstrong Steam Trap Book giv- 
ing complete data and prices on 
all Armstrong steam traps, both 
forged and cast bodies for all 
pressures, all applications. This 
SMALL SIZE I LIGHT WEIGHT 36-page book is a valuable refer- 
ee ence for any engineer working 
st with selection and installation of 

steam traps. 
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When you need piping equipment 
ONE source or uty gg. What you need is CRANE 


RESPONSIBILITY 
STANDARD OF QUALITY Check the broad Crane line next time you need piping equip- 
ment. You'll find it offers the world’s most complete selection 
of valves, fittings, pipe and accessories . . . in brass, iron, steel 
and corrosion-resistant alloy materials. One order brings 
better delivery . . . through local well-stocked Crane Branches 
and Wholesalers having direct access to large factory stocks. 
All the piping equipment shown on This Vapor Recovery Unit, 
for example, can be supplied by Crane—the One Source of 
Supply complete enough to simplify every piping procedure, 
from design to erection to maintenance. One Responsibility 
for materials helps to avoid delays on the job... results in 
better installations. High Quality in every item from Crane 
is your assurance of dependable performance all down the 
line—down every line. 


CRANE Co., 836 S. Michigan Ave., Chicago 5, IIL. 
Branches and W holesalersServing Alllndustrial Areas 





FOR PETROLEUM PROCESSING 
—Crane recommends No. 33X 
300-Pound Cast Steel W edge 
Gate Valves. One of a complete 
line of steel valves trimmed to 
handle oil and oil vapor at tem- 
peratures up to 1000 deg. F. 
Crane steel gates, globes, an- 
gles, and checks are available 





in pressure classes from 150 to 
1500 pounds. Vlanged, screwed, 
or welding ends. See your neu 
Crane Catalog, p. 223. 




















EVERYTHING FROM... 


VALVES « FITTINGS 
PIPE + PLUMBING 
AND HEATING 








AUTOMATIC COMPENSATION °° 10:2 8 Bins: compensa fos 
te re for variations in tempera 


meters, correction 





ture or pressure, or both, is automatic. The 


chart reading is the compensated reading, 


although both compensated and uncompensated 


records on the same chart can be obtained if 
desired. In fact, a total of four rec 

pressure, temperature or on ee 
The Ring Balance principle makes the addi 
pressure and temperatu re tion of pressure and temperature compensation 
so simple that compensated meters are standard 
. 4 models in the Hagan Ring Balance line—not a 

wit special “problem child.” 

Detailed information on these meters is 
HAGAN contained in our new bulletin “Here’s How 
Hagan Ring Balance Meters Provide Auto 
matic Compensation for Pressure, for Tem 


Ring Balance Flow Meters perature, for Pressure and Temperature.” To 


get your copy, just fill out the coupon below, 


rds can be 


or write to Hagan Corporation, Hagan Build 
ing, Pittsburgh 30, Pa 


Front view (chart removed) of 
Cx mpensated Ring Balance Meter 


h three pens 





del 1s equipped wit 
cted flow on a strip indicator 


ing pressure ar 


Hagan Corporation 

Hagan Building 

323 Fourth Avenue 

Pittsburgh 30, Pa. 

Please send me a <« of ye new bulletin, “Here's How Hagar 
Ring Balance Meter Y ide Automat mpensati for Pressure 


Temperature 


HAGAN CORPORATION 


ING BALANCE FLOW AND PRESSURE INSTRUMENTS 
THRUSTORQ FORCE MEASURING DEVICES 
BOILER COMBUSTION CONTROL SYSTEMS 

METALLURGICAL FURNACE CONTROL SYSTEMS 





SPEEDOMAX 
PNEUMATIC 
CONTROLLER 


THERMOCOUPLE 
\ 


oRoFeKokekokexokekel— 
000000000 ON wet 
OROROlOnOlOnOnenene) NE: 
ORO RORONO1 ON O10 RON ®) © battens 


UNIT 


BURNERS 
nen So DO OO 
FUEL OIL ‘ 


oR | SRN RAN UNSND IRAN CORRS 


Charging Mixed Stocks? Firing Mixed Fuels? 
Get Close Regulation with L&N Complete Control 


Vv ( Speedon ‘ perature The whole ba I WaX 


( mia er ; ! tle? mir re test for anv temperature 


The L&N man nodded 
Speedomax Pneumatic Conti a 
jobs right in its stride. The same features of com 
| that make it vour best buy for your 
ntrol jobs will handle the toughest 
s the beauty of Speedomax Pneumat 


ove it from anv job to any other You 
1 ' 


} ihieves these « " su 
Is & Northrup Company $923 Stentor 
elphia 44. Pa., for Catalog ND4B 


MEASURING INSTRUMENTS e TELEMETERS . AU -OMATIC CONTROLS ° HEAT -TREATING FURNACES 


LEEDS & NORTHRUP CO. 








GARLOCK 7021 
Compressed Asbestos 
Sheet Packing. Gaskets, 
styled GARLOC kK 7022 
in all sizes and shapes. 


STRONG + TOUGH / 


dense, compressed asbestos 


GarRLock 7021 is a strong, 
sheet. This gasketing material is sufficiently compressible 
to compensate for normal irregularities in flange faces, 
but resistant to plastic flow under heavy bolt loads. 
Withstands extreme pressures and high temperatures. 
Specially recommended for severe oil and steam service. 


tHE GARLOCK PACKING COMPANY 
PALMYRA, N., Y. 


Los Angeles, Calif. 
lulsa. Okla Houstor 


Publishing Company 





FLOW METER 
DOES IT. 


— ee ee 


gives you the benefits of 
Proved Performance with 


Fasier Maintenance 
and Lower Upkeep 











YES proved ng ge through continuous precise and accurate as your process justifies. 


acceptance for years in thousands o 

i f Maintenance is minimized . . . range tubes are 
instatiatitons. 
easily changed and can be cleaned in a matter 


of minutes, 


YES easier maintenance because it is easily 
cleaned and calibrated For accurate flow measurement and control, 


and ease of maintenance and operation ... you 
YES lower upkeep costs because control units ean rely on the Brown Mechanical Flow 
and other components are the same as Meter. Call in your local Brown engineer for 
> » , ‘ 

those used in Brown Pressure Gauges, free consultation and advice ... he is as near 
Thermometers and Electronikh Poten- as your phone. 

tiometers. 
MINNEAPOLIS -HONEYWELL REGULATOR CO. 

BROWN INSTRUMENTS DIVISION 


With this Brown Mechanical Flow Meter, 

jf 4498 Wayne Ave., Philadelphio 44, Po 
control may be obtained through any of four 
Offices in principal cities of the United Stotes, Conodo ond 


pneumatic ally operated systems... control as throughout the world 
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VESSEL DIVISION 
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NO PIG-IN-A-POKE HERE. The customer and 
A.O. Smith collaborated in the building of this 
SMITH way ailoy-lined experimental pilot unit so 
that the alloy lining, selected by laboratory tests 
for corrosion service, could be subjected to proc- 
ess test-runs before the full-size production units 


i. were manufactured. 


ember, 1949 1 Gulf Publishing Company Publica 
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New York 17 + Philadelphia 3 + Pittsburgh 19 + Atlanta 3+ Chicago 4 
Tulse 3 + Dallas 1 + Houston 2 « Seattle 1 + Los Angeles 14 
International Division: Milwaukee | 


4 A.O.SMITH BUILDS HEAT EXCHANGERS. One 
of the world’s largest crude still plants is installing 
A. O. Smith condenser units with specially 
designed baffling and annular sealing construction 
which insures maximum efficiency. 








coe 

SAFEGUARDING THE CUSTOMER'S INVEST- 
MENT. After the selection of the alloy lining, A.O. 
Smith makes doubly sure that it conforms to specifi- 
cations, and does not contain any undesirable 
residual elements, by spectro-chemically analyzing 
sample coupons of the lining before releasing 
it for manufacture into the vessel. 


VESSEL BULLETINS. Write the nearest A.O. Smith office listed 
above for Bulletin V-46, SMITHway Vessels, Alloy, Alloy- 
Lined, Clad, and Glass-Lined; Bulletin V-44, Field Assembly of 
Pressure Vessels. ; 





FOSTER WHEELER COOLING TOWERS 


on many landscapes—in many dimates 














The cooling tower shown here serves the high speed engines oper- 
ating the 6 by 6 foot supersonic wind tunnel of the NACA’s Ames 
Aeronautical Laboratory at Moffet Field, California. It is an induced 
draft type of tower which was designed by Foster Wheeler engi- 
neers for high efficiency in cooling. The flexibility of this design, now 
standardized, enables Foster Wheeler to engineer and erect cool- 
ing towers for the requirements of any load anywhere in the world. 


FOSTER WHEELER CORPORATION 
165 Broadway . New York 6 New York. 








neRES THE TIP 


that saved a refinery *13,200 
in steeplejack labor! 


I three years, a large Ohio refinery has saved 
$13,200 in steeplejack charges. 


The story is told here for the first time... 


Until 1946, the average life of a flare tip on the 
main stack at this plant was six months. By that 
time, the tip was ready to be taken down and re- 
placed — at a cost of $2,200 for steeplejack labor 


alone! 


Too much, agreed engineers, so they started 
looking for flare tips that would last longer. As a 
result of their experimentation, steeplejack labor 
for flare tip maintenance and replacement on this 
stack has not cost a cent since 1946. 


What happened? They had a flare tip built of 
heat-resistant, corrosion-resistant INCONEL”*. To 
date, it has delivered six times the service of the best 
flare tip previously used — and it’s still on top of the 
stack, still holding out against corrosive gases, soot 
deposits and high temperatures. 





INCONEL is regarded as one of the outstanding 
alloys for withstanding red-heat temperatures with- 
out scaling or cracking. Like all INCO Nickel Alloys, 
it has remarkable resistance to corrosion. In addi- 


FLARE STACK ot the plant of o tion, it can be cut, bent, formed, machined and 
large Ohio refiner. Its Inconel 





welded by ordinary shop methods. Welds are as 
resistant to heat and corrosion as INCONEL itself. 


flare tip, installed 3 years ago 
has already lasted 6 times as 


long as tips previously used, has 


So think of INCONEL for refinery applications 


saved $4,400 a year in steeple 
that demand a metal with exceptional resistance to 


ack labor charges. (Above) Close 

up view of the corrosion-resistant corrosion and high temperatures. And remember to 

eRe Haney By turn some of your problems over to our Technical 
Service. These men know what has been done (and 
what is being done) to provide durable metals for 
your kind of work. 





EMBLEM .. OF SERVICE 
ii THE INTERNATIONAL NICKEL COMPANY, INC. 
67 Wall Street, New York 5, N. Y. “Reg. U. 8. Pat. Of 


IMCONEL ‘ .Your Partner in Progress 


? 


14 Petroleum Refiner—l 
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IS YOUR BEST BUY 


ALL THESE . . . AND MORE 


Croloy 18-8 Hi 
Carbon 
Croloy 18-8 Si 
Croloy 17-8 FM 
Croloy 18-8 S 
Croloy 20-10 
Croloy 25-12 
Croloy 25-12 Cb 
Croloy 25-20 
Croloy 16-13-3 
Croloy 16-13-3 Cb 
Croloy 18-13-3 
Croloy 18-8 Ti 
Croloy 12 Al 
Croloy 12 
Croloy 12-2 
Croloy 13 
Croloy 18 
Croloy 22 
Croloy 27 


(Type 302) 


(Type 302B Mod.) 
(Type 303 Mod.) 
(Type 304) 
(Type 308) 
(Type 3098S) 
(Type 3098 Cb) 
(Type 310) 
(Type 316) 
(Type 316 Cb) 
(Type 317) 
(Type 321) 
(Type 405) 
(Type 410) 
(Type 414) 
(Type 420) 
(Type 430) 
(Type 443) 
(Type 446) 





MIEE7 the family of Johns-Manville . 
Insulating Fire Brick .. 


Hea: IS AN OUTSTANDING FAMILY of 


insulating fire brick for back-up or ex- 
posed use the only family of its kind 
... that gives you a complete range a 
quick heating insulating fire brick for every 
purpose 

By taking advantage of the quick heat- 
ing characteristics of these insulating fire 
brick, you'll benefit through important 
savings in fuel because of the quicker rise 
@ proper operating temperature in the 


For 1600F to 2000F 
JM-1620 


For 2000F 
JM-20 
For 2300F 
JM-23 
For 2600F 
JM-26 


For 2800F 
JM-28 


RS Ts SOT 


&« 


for a full 3000F 
eee py emielele) 


furnace. This is a result of the low heat because they are easy to cut and fit. J-M 
storage capacity and low thermal conduc- Insulating Fireblok provide additional 
tivity characteristics of the brick. These heat savings because they reduce the 
factors are especially important where fur- aumber of joints, and require less mortar 
naces are being intermittently operated. for bonding. 

The same materials can also be obtained Why not have a Johns-Manville insula- 
in large size units as Johns-Manville In- tion expert call to tell you more about 
sulating Fireblok. This product has many ways in which you can save by using these 
advantages over the smaller size fire brick, insulations in your furnaces. W rite Johns- 
from both a construction and stability Manville, Box 290, New York 16, N. Y. 
standpoint. They can be quickly applied for further information. 





Densities, Ib per cu 
Transverse Strengths, psi 
Cold Crushing Strengths, psi 


Cenductivity® at Mean Temperatures 
500 F 


1000 F 
1500 F 
2000 F 


Recommended Service 
Bock up 
Exposed 





4JM-1620 


Lineor Shrinkage.’ percent 0.0 at 2000 F 0.0 at 2000 F 0.3 at 2300 F 
Reversible Thermal Expansion, percent 0.5 0.6 at OS O6at 0S 06 at 
2000 F 2000 F 2000 F 


0.77 ! 
1.02 1.22 9 
1.27 31 


29 35 42 
60 80 120 
70 ms 170 


0.97 


1.47 
172 


$838 


3000 
3000 


i 


2300 F 


Above tests are in accordance 
tentative standards 


pressed in Btu in. per sq ft per Note 
designated mean temperatures with ASTM 
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perspective 


Perspective in plant design and engineering calls for matching 
progressive engineering with economic foresight. We cannot 
predict the future, but we can recogajze that the economic balance 
for a plant or process never stays put. We in Lummus do our best 
to look at your plans from past, present and future points of view. 
Our perspective has paid off in plants of exceptional operating 
flexibility—able to make a profit in spite of wide swings in demand. 


LUMMUS designs and builds with 





economy 


fulfillment 
resourcefulness 


technique 








perspective 


In planning this French refinery, both its initial operating 

level and its ultimate, expanded capacity were guiding 

factors for design. Room was provided for the easy addition of 
filters, double pipe chillers and refrigeration equipment, 

to double the capacity of the unit in this respect. An efficient 
plant today, it will be equally efficient tomorrow, because 


expansion need never be “makeshift.” 


perspective 


Lummus catalytic cracking plants, war-built for 100-octane 
gasoline, are being operated to produce motor gasoline 

of lower octane rating on a consistent low-cost basis. 

Their suitability for this latter service was attained without 
any compromise in design for their original purpose. Rather, 
the Lummus-engineered design had the flexibility to meet 


requirements for the efficient production of either fuel. 


perspective 


The interest of Lummus in any of its installations does not end 


with construction and initial operation for customer 
acceptance. Periodic visits by Lummus field representatives are 
continued to review performance. In a recent case where a 
radical change in product requirements arose, these operating 
checkups furnished valuable aid in arriving at a prompt and 
practical plant modification to meet the new demands. 


THE LUMMUS COMPANY 


420 Lexington Avenue, New York 17, N. Y. 


LUMMUS 


CHICAGO — 600 South Michigan Avenue, Chicago 5, Ill. 
HOUSTON — Mellie Esperson Bidg., Houston 2, Texas 


The Lummus Company, Ltd., 525 Oxford St., London, W-1, England 


Société Francaise des Techniques Lummus 
39 Rue Cambon, Paris ler, France 


Compania Anénima Venezolana Lummus—Edificio “Las Gradillas” 
Esquina Las Gradillas, Caracas, Venezuela 








WATER CONDITIONING 
EQUIPMENT 


Accurately Engineered 


to individual plant requirements 


Backed By 40 Years of Experience 


in design, fabrication and installation of 


all types of water conditioning equipment 


AS WELL AS 


Development and application of all types of 
water conditioning methods and processes 


Write Today for Graver Catalogues 


There is no obligation for analysis of raw water samples 


and our recommendations concerning specific problems. aie) 


GRAVER WATER CONDITIONING CO. 


216 W. 14th ST., NEW YORK 11, N. Y. 


GRAVER CHICAGO e PHILADELPHIA e CLEVELAND 
neem memes A 


| A DIVISION oF GRAVER TANK & MFG.CO.INC. EAST CHICAGO, IND. 
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The National Advisory Committe+ 
sonic wind tunnel 


shows the huge 


Supersonic speeds nearly twice the 
and stratospheric 
35.000 


speed ot sound 
conditions normally met at 
feet up are now brought down to 
earth in the world’s largest super- 
sonie wind tunnel at Cleveland, Ohio. 

lo simulate supersonic speeds at 
$5,000 feet of altitude, as much as 
2.200.000 eubie feet of air. per 
must be blown through the 
“at the newest NACA 


aeronautical research laboratory. 


minute, 
titanic “horn’ 
But this air also must be dried to a 
minus 10°F. dew point before it is 
passed through the test section of 
the tunnel a problem heretofore 


never conside red for such a huge 


quantity of air, 


Photo, taken before the « 
onical diffuser through 


Drying 
2,200,000 
cubic feet of 
air per minute 








j 
How Activated Alumina helps 


NACA attain supersonic air speeds 


or Acronautics’ giant super- 


nelosure was completed, 


which air is discharged. 


To obtain this dryness. the air is 
passed through gigantic beds of 
ALCOA Activated 


moisture can be removed at the rate 


Alumina where 
of 210 gallons of water per minute! 
Activated Alumina is suitable as 
the drving agent, because it can be 
relied upon to maintain its form and 
properties even after an almost un- 
limited number of regeneration 
eveles . . . because it is chemically 
inert, non-toxie and does not swell, 
soften or disintegrate even when im- 
mersed in water. Then too, ALCOA 
Activated Alumina is available in 
the enormous quantities required. 


ALCOA 


Activated Alumina also helps manu- 


Besides aiding research. 


in a simulated stratosphere 


dehy- 
gases. 


ditioning and for 
of oils. 

If vou have a drving 
will pay you to investigate 
Activated Alumina. Write to: 
MiINUM COMBANY OF a, 
Cuemicats Division, 1963M Gulf 


Building, Pittsburgh 19, Pa. 


Neco y Waa rave 


ALUMINAS 4° FLUORIDES 


ACTIVATED ALUMINAS 
ALUMINUM FLUORIDE 


CALCINED ALUMINAS ~+ 
SODIUM FLUORIDE 


LOW SODA ALUMINAS + 
SODIUM ACID FLUORIDE 


TABULAR ALUMINAS + 


HYDRATED ALUMINAS 


FLUOBORIC ACID CRYOLITE 


Petroleum Re finer " , No. 12 
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Vaintenanee 
Headaches ? 


Here’s a ready cure for maintenance headaches due to stud failures 
in vital refining equipment . . . and it takes effect the moment 
you install Republic Upson Alloy Studs wherever severe service 
conditions are encountered. Providing stubborn resistance to 
corrosion, high temperatures and heavy pressures, these tough, 
heavy-duty studs deliver dependable, trouble-free performance 
under all operating conditions. 


Better yet, start out right by specifying Republic Upson Alloy 


Studs in new equipment before maintenance headaches begin. 


REPUBLIC STEEL CORPORATION 


BOLT & NUT DIVISION + CLEVELAND 13, OHIO 
Export Department: Chrysler Building, New York 17, New York 
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Made from Alloy Steel— 
from the furnaces of 
Republic, world’s leading 
alloy steel producer. 














Other Republic Products Include Machine, Tank and Carriage Bolts—Lag Screws, Cap Screws and Rivets 
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Maximum recovery and minimum 
operating expense are never acci- 
dental qualities in a petroleum proc- 
essing plant. 

The economical accomplishment 
of successful processing calls for ex- 
perience as well as technical knowl- 
edge and conscientious procedure. 
There are no substitutes. 

We are qualified to design and 
erect many types of petroleum proc- 
essing plants. We welcome undivided 
responsibility for process selection, 
design, engineering, and construction. 
Our credentials are the plants we have 
built. 

We serve you best when allowed 
to counsel with you from the time your 
need for a plant becomes obvious. 
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Liginecring and (onsluction P)ivision 
JONES & LAUGHLIN SUPPLY COMPAN 
TULSA, OKLAHOMA th Nae! 





More than 100,000 different instrument 
combinations are now possible from four 
basic cireuits and eight basic component 
parts. That’s how Bailey has simplified 


electronic controls for processing industr ies. 


No matter what your process may be. vou 
can use Bailey controls for flow. tempera- 
ture, pressure, level, speed, gas analysis, 
pH, conductivity, ete. Four circuits and 
eight basic parts are all you need. You 
don’t have to carry a large stock of re- 
placement parts. Bailey parts are inter- 
changeable. The units you use for one 


control can quickly be adapted to another, 


To learn how Bailey controls can save vou 
money and speed up control installations, 


write for a copy of Bailey Bulletin No. 17. 





BAILEY METER 


or 100,000 other instrument combinations COMPANY 

. . . . 1043! h Rd. ° cl I d 10, Ohi 
... with 4 circuits . . . 8 basic parts . . . saseaet GUE deh, SAME taeaeainen 
; Controls for the Oil Vudustry 
TEMPERATURE @ FLOW e@ PRESSURE 
GAS ANALYSIS LEVEL . RATIO 











4+ 8 Works Here... 
Port Arthur Refinery of Gulf Oil Corporation where 


Bailey Instruments are helping to refine petroleum. 


Petroleum Re finer 





How Unit Construction Cuts 
Petroleum Pumping Costs 


Close-coupled pump and explosion-proof 
motor giving dependable service in tank 
farm. Note that cast iron yoke and bracket 
for mounting pump ore a single-piece — 
eliminating a separate adapter. Note also 
that both motor and pump are on a single 
shoft — assuring perfect and permanent 
alignment! 


SAVES YOU MONEY THESE 3 WAYS: 


In Installation — Installation is easier, quicker — pump The Electrifugal pump, ranging from 10 to 1600 gpm 
comes ready to run. No alignment problems. No extra with heads to 525 feet, is just one of many types of pumps 
parts. Easy to handle, Requires small space. : ; é 

built by Allis-Chalmers for industrial service. You can de- 
In Operation — Pump and motor designed together to pend on the recommendations of the A-C pump application 
give high efficiency. Every unit tested and guaranteed. engineer to give you dependable service at lowest cost. For 
In Maintenance — Cannot get out of alignment. Has information, see your Allis-Chalmers Authorized Dealer or 


fewer parts and fewer machined fits. Bronze wearing Sales Office or write for Bulletin 52BG6059E. A-2774 
ring protects casing from wear and is easily replaced ALLIS-CHALMERS, 1062A SO. 70 ST. 
when required, MILWAUKEE, WIS. 


Electrifugal and Texrope are Allis-Chalmers trademarks. 


ALLIS- CHALMERS ‘ 
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MIDWEST PIPING & SUPPLY COMPANY, Inc. 
Main Office: 1450 South Second St., St. Lovis 4, Mo. 


Plonts: St. Lewis, Passaic, Los Angeles and Sevth Boston © Sales Offices: New York 7— 4 PLANTS ARE 
Heuston 2— 229 Shell Bidg. © Tulse 3—533 Mayo Bidg. © South Boston 27— 426 First St. ¥ 


PIPING FABRICATORS AND MANUFACTURERS OF WELDING FITTINGS 














Prevent Profit-Stealing 
Scale in Your Refinery 


Prevention of scale in your coolant 
cycle can cut your maintenance 
costs! Here's proof: The scale shown 
here clogged pipes used in pumping 
hot water in only three months! 
Operator now saves thousands of 
dollars annually by utilizing com- 
plete Allis-Chalmers water condi- 
im tioning program in his refinery! 
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A-C SUPPLIES COMPLETE WATER CONDITIONING SERVICE—EQUIPMENT—CHEMICALS 


= AND HOT RUN-DOWN 
STREAMS can waste thousands of 
dollars annually in your refinery! 
Your master mechanic or head still- 
man knows your needless expendi- 
tures for excess condenser mainte- 
nance, product loss and down-time 
of process units, 

Allis-Chalmers does not offer a 
“cure-all” for the scaling problems 
in any coolant cycle. We recognize 
that every problem is different — 
depending upon raw water analysis, 
per cent of make-up, etc, After a 


ALLIS-CHALMERS 


mn pany 


careful study of all the factors in- 
volved, A-C specialists can recom- 
mend an efficient process or equip- 
ment for your particular needs: 

SERVICE: Complete analysis of 
water supplies; reports on water- 
steam cycle; study of equipment; 
advice on selection of chemicals; 
periodic reports and service calls. 

CHEMICALS: Scale inhibitors for 
all heat exchanger cycles, Special 
chemicals to prevent boiler scale, 
control corrosion, reduce silica, and 
correctly condition sludge. 


Texrope is an Allis-Chalmers trademark. 


Publication 


EQUIPMENT: Hot and cold proc- 
ess softeners, sodium and hydrogen 
zeolite softeners, degasifiers, deion- 
izers, chemical proportioners, oil re- 
moval and water filters. 

For prompt assistance with amy 
water conditioning problem, call 
your nearby A-C Sales Office, or 
write direct. A 2791 
ALLIS-CHALMERS, 1062A SO. 70 ST. 

MILWAUKEE, WIS. 


AC) 
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Shell Oil Refinery Gets Sate, 
Efficient Power Distribution 


DESIGNED FOR QUICK INSPECTION—LOW MAINTENANCE 


—- POWER SUPPLY is protected and distributed at Devices like potential and control transformers that are 
the Shell Oil company refinery, Deer Park, Texas, by drawout mounted for greater accessibility — finger-type dis- 
this 5000 kva double-ended Allis-Chalmers Unit Substation connects located on the removable breaker element for ease 
consisting of two 2500 kva transformers and a 12 feeder of inspection — are good points to compare when buying 
section of switchgear, unit substations for your electric power distribution system. 

Shell Oil company gets these results: > pleasing appear- You gain initially with less paper work, quicker installa- 
ance; } maximum safety for workmen; > reduced mainte- tion for added economy. Allis-Chalmers assumes undivided 
nance and inspection; } compactness; p flexibility for ex- responsibility for performance of the complete substation! 
pansion, Call your nearby A-C representative. Or, write direct. 

Every part of this Allis-Chalmers Unit Substation is built ALLIS-CHALMERS, 1062A SO. 70 ST. A-2873 
with attention to details of construction and arrangement MILWAUKEE, WIS. 


that result in maximum protectidn . . . quicker inspection 
. +. reduced maintenance, Texrope is an Allis-Chalmers trademark, AC 
ae a “et - ) ape 
Processing Equipment - 4 a = 





for Petroleum Industry 





In Refineries, FLEXIBILITY COUNTS 


In oil refineries, where modernization programs frequently require 
shifting of equipment from place to place within the plant, drives with 
flexibility of application are a “must”. This is one more reason why 
General Electric's STANDARD line of mechanical-drive turbines is 
winning such popularity in the petroleum industry. They can be easily 
transferred from one job to another, their speed and range changed easily, 


and their horsepower rating adjusted economically. 


DP TURBINES PROVIDE FLEXIBILITY THREE WAYS 


1. EASY TO RE-LOCATE 2. EASY TO ADJUST SPEED 


Shaft height is the same on all By adjusting a simple handwheel, 
G-E standard single-stage turbines. the speed setting can be varied 
This means that moving turbines within a 30°, range. Once adjusted, 
from one job to another doesn't the DP’s hydraulic goverror holds 
require a ‘custom line-up job speed accurately. 
Not only shaft height, but size of 


If a change in application makes 
coupling fit and keyways are stand- ihe PP 


ord on every unit a new speed range necessary, the 


DP turbines are quickly aligned, 
too. Unless casing temperatures are 800 to 5000 rpm by simply sub- 
high, DP’s can be lined up cold with stituting a new emergency governor 


range can be set anywhere from 


the assurance that shaft lift will be 
and a new set of low-cost gears on 
within allowable limits when the 


h . Th r 
turbines are heated. Such easy the governor drive. These gears are 


alignment is possible only on a standard, available on immediate 


center-line supported unit. delivery from the factory. 


REMEMBER eee 


““DP means Dependable 


3. EASY TO CHANGE RATING 


When steam conditions or load 
demands change, a DP turbine 
can be adapted at a reasonable 
cost for the new requirements if 
they are within the steam flow ca- 
pacity of the casing. Example: If it 
is desired to increase the horse- 
power rating, the only changes 
which are usually necessary are new 
nozzle plate and valve parts. The 
cost of such parts is far less than the 
cost of a new turbine—which would 


be required with a less flexible unit. 





Easy to change Emergency 
Governor 


Easy to change Governor 
Gears 


The General Electric standard DP Turbine incorporates 
many outstanding features previously found only on 
“special” turbines. They give you a drive which is depend- 


able and flexible—ideal for application in the oil industry. 


GENERAL & 


r, 1949 


One Standard 
Shaft Height 


Easy to change 
Nozzle Plate 


For the full story on how these features can mean operat- 
ing benefits for you, call your G-E representative. Or 


write today for GEA-4955, a 20-page, descriptive 


bulletin. Apparatus Dept., General Electric Co., Sche- 
nectady 5, N. Y. 


\ ELECTRIC 








With condenser tubes handling unchlorinated water, slime- 
forming bacteria never have to worry about a housing shortage. 
Instead, these bacteria move in, form their colonies, and the condenser 
tubes become apartments for slime. When this happens, the terminal 
log mean temperature difference rises, excess steam costs go up, and 
outage increases along with the labor bill for costly plug cleaning. 


Chlorination, engineered by W&T and backed by 35 years’ 
experience, has proven itself the effective answer to slime in condenser 
and heat exchanging equipment. It is effective because the Wallace & 
Tiernan De-Sliming Process attacks the cause of slime, bacteria, and 
“evicts” these unwanted “tenants” from their home in your equipment. 


Regardless of whether yours is an open or closed cooling system 
or whether you use shell and tube, trombone, or open box condensers, 
Wallace & Tiernan engineering plus time-tested W&T Chlorinators 


can put all the money-saving advantages of slime control by chlorina- 


tion to work on your condensers or heat exchange equipment. 


Write today for complete information. 


WALLACE & TIERNAN 
PRODUCTS, INC. 


CHLORINE AND CHEMICAL CONTROL EQUIPMENT 
li m Belleville 9, New Jersey * Represented in Principal Cities 





ONE MATERIAL INSULATES A 
200°F.-1200°F. TEMPERATURE RANGE 


KAYLO HEAT INSULATING BLOCK can be 
easily sawed, cut and scored with standard 
tools. Cement, cloth or other outer finishes 
can be applied with minimum effort. Fin- 
ished jobs have a neat, clean appearance. 


KAYLO PIPE INSULATION is produced in 
Simplified Dimensional Standards of 
thicknesses and diameters for snug layer- 
ing, when necessary. Available in thick- 
nesses from 1 to 3 inches in 36-in. sections, 
for pipe sizes from }¢ inch to 12 inches. 


Every engineer concerned with insulation problems should 
know about Kaylo Heat Insulating Block and Pipe Insula- 
tion. No other insulation provides such a combination of 
advantages. 

Available in block or pipe covering form, this material is 
remarkably efficient throughout a wide 200°-1200° tempera- 
ture range. It is strong and resistant to effects of moisture 
for long service. It is lightweight, easy to handle and apply. 

Many types of industries have found this material ideal 
for their insulating needs. Get the facts now about Kaylo 
Heat Insulating Block and Kaylo Pipe Insulation. 


MAIL COUPON 





FOR KAYLO INSULATION 








SAMPLES AND LITERATURE 
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HEAT INSULATING 


® 


Owens-Illinois Glass Company 
— Kaylo Division Dept. F-430, Toledo 1, Ohio 


IN Gentlemen: Please send me Kaylo heat insulation samples 
all and descriptive literature. 


OWENS-ILLINOIS GLASS COMPANY aan 


Kaylo Division Toledo 1, Ohio 
SALES OFFICES AT: 


FIRM... . 


ADDRESS 


Chicago Minneapolis St. Louis CITY 
Cincinnati New York Toledo 
Dallas Philadelphia Washington 
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Then you'll want 
WILSON-SNYDER SWITCH VALVES | 


to insure: 1. Uninterrupted flow when switching 


2. Coke seals quickly and positively broken 


3. Simplified, lower cost piping 
and stream controls 


r ithet Switch Valwe in operation at Continental Oil Com- 
ty Oklahoma Refinery 


fj. only valves combining all these features, Wilson- 
Snyder Switch Valves, are unequalled in coking 


perations where cr icked tars, str ght-run pitch, re- 
duced crude, or other heavy stocks must move in a cone 
tinuous stream. Designed for ten peraturesupto 1100°F, 
and pressures up to 600 P.S.L., the bodies and plugs are 
forged carbon or alloy steel with ground seating areas. 
Fluid pressure plus i thrust flat pe ind idjusting nuts 
hold the plug in « ich \ lve tight igainst its seat Revers- 
ing nut pressure on this lanes quickly breaks the coke 


seal 
Close-up view of a Wilson-Snayder Switch Valve ready for installation. 


vder Switch Valves are ivailable in sizes 


10" with single inlet and two, three, or four Oil WELL SUPPLY COMPANY 
the reve onnections to suit your require- Branches Serving All Oil Fields 

ments can be ft ushed in \ ‘ Executive Office DALLAS, TEXAS Division Offices CASPER, WYOMING 

ase Export Division Office COLUMBUS, OHIO DALLAS, TEXAS 

esentative will gladly give 30 ROCKEFELLER PLAZA HOUSTON, TEXAS... TULSA, OKLAHOMA 

m on Wilson-Snyder Switch WEW YORK 20, NEW YORK LOS ANGELES, CALIFORNIA 


ipplications 
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GREATER SAFETY WITH Sad 
LEVEL ALARM ON GUARD 
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S.& J. Automatic Level Alarm installed on 
o scrubber at the Gladewater, Texas, plant 
of the Worren Petroleum Corporation 


The S.& J. Level Alarm shown above is listed by Underwriters 
Laboratories for use in Class 1, Group D, hazardous locations. 
The body of this explosion-proof switch box is of cast aluminum 
with threaded hub to accommodate stoinless steel operating 
shaft. Another threaded outlet is provided in the bottom for 
conduit connection. One mercury switch is provided as standard 
equipment, a second switch may be added at extra cost, as 
box will accommodate two switches with terminal blocks 


NEW YORK CHICAGO 


The S. & J. Level Alarm shown here is applicable 
to any type of tank for signaling or indicating 
the rise or fall of liquid within the vessel past a 
predetermined point. As an alarm, it can be 
used to ring a bell, blow a horn or whistle, turn 
on a howler or a flasher light or other attention 
commanding device, thus enabling operating 
personnel to correct an unsafe condition before 
it becomes critical. This alarm is also widely used 
to close electric circuits, ground out magnetos, 
and close relays. 

This alarm is available in two types: The Fully 
Automatic (Figure ST-5230A) will continually 
repeat its alarms until the condition causing the 
continual tripping is corrected. The Manual Reset 
Type (Figure ST-5230M) requires manual reset- 
ting after having tripped, thus assuring the op- 
portunity of determining each cause of tripping. 
The bodies of these level alarms are of cast 
steel, designed for 300 pound service. All trim 
is of stainless steel. Both types are equipped 
with Mercury Switches enclosed in the explosion- 
proof switch boxes illustrated at the left. 


SHAND & JURS CO. 


BERKELEY, CALIFORNIA 


HOUSTON LOS ANGELES 


SHAND & JURS 
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STEAM CONDENSERS + WATER COOLING TOWERS 
EJECTORS - STEAM JET VACUUM REFRIGERATION 


OF PHILADELPHIA 





THE MORE SEVERE THE SERVICE 





-the greater the need for 
Sfainless Steel 


THERE ARE THREE important reasons 
why the petroleum refining industry 
turns to U-S-S Stainless Steel to 
meet its most severe corrosion prob- 
lems: 


© No other commercial metal can equal 
Stainless Stee! in its high resistance to 
so many different types of corrosives. 


Stainless Steel is unsurpassed for re- 
taining its strength under extremely 
high temperatures. 


U-S'S Stainless Steel is available in a 
wide range of analyses, and in many 
different forms — sheets, strip, plates, 
wire, bars, pipe and tubing. As a result, 
it will meet almost any fabricating re- 


quirement and service condition. 





The many outstanding advances and 
the immense expansion program un- 
dertaken by the refining industry in 
recent years have placed unusual and 
increasingly stringent demands on 
processing equipment. But Stainless 
Steel has kept pace, meeting these 
new conditions with corrosion-resist- 
ing and heat-resisting analyses that 
yield outstanding performance under 
today’s requirements. 

In all types of jobs . . . in all types 
of equipment . . . Stainless Steel ts 
holding equipment deterioration to 
a minimum and keeping down costly 
product losses. 

U-S-S Stainless Steel is a per- 
fected, service-tested material, uni- 
form in finish and in fabricating 
qualities. Our engineers, specialists 
in Stainless and its application, will 
be glad to work with you in selecting 
the grade of Stainless that will give 


U-S-S Sramvtess Sreet was used extensively in the fabrication of this Buell Van Tongeren catalyst " 
you the ultimate in performance. 


collector by the Wyatt Metal & Boiler Works, Houston, Texas 


AMERICAN STEEL & WIRE COMPANY, GENERAL OFFICES: CLEVELAND, OHIO - CARNEGIE-ILLINOIS STEEL CORPORATION, PITTSBURGH & CHICAGO 
COLUMBIA STEEL COMPANY, SAN FRANCISCO - WATIONAL TUBE COMPANY, PITTSBURGH - TENNESSEE COAL, IRON & RAILROAD COMPANY. BIRMINGHAM 
UNITED STATES STEEL SUPPLY COMPANY, WAREHOUSE DISTRIBUTORS, COAST-TO-COAST - UNITED STATES STEEL EXPORT COMPANY, NEW YORK 


U°S°S STAINLESS STEEL 


SHEETS - STRIP - PLATES - BARS - BILLETS - PIPE - TUBES - WIRE - SPECIAL SECTIONS 
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MPLETION 


iS always 
important 


Badger has always felt it of utmost importance that 
every client know just what he can reasonably ex- 


pect in the way of completion dates. 


In the early post-war years when refiners and chemical manu- 
facturers were scrambling to install sorely needed new facilities, this 
company took pains to explain to clients just how current work com- 


mitments would affect our ability to undertake designs on new work. 


Because we did not undertake work on projects unless we were 
able to devote to them adequate attention, the start of a job was some- 
times deferred. The actual time from start to finish, however, was always 
creditable, and there aré outstanding examples demonstrating that the 


quickest start does not always mean the quickest completion. 





Now that competition has returned to all business, and lost 
operating time for a new plant means more lost profits than ever 


before . . . Badger is right at home. 


We have always conducted our operations in the belief 


that time of completion is a most important consideration. 


E. B. BADGER & SONS CO. Est. 1841 


BOSTON 14 . NEW YORK - SAN FRANCISCO - LOS ANGELES - LONDON 
A SUBSIDIARY OF STONE & WEBSTER, INC 


PROCESS ENGINEERS and CONSTRUCTORS for the CHEMICAL, PETROLEUM and PETRO-CHEMICAL INDUSTRIES 
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TOPS IN... 


REFINERY EQUIPMENT 


TANKS BY BANKS means refinery 
equipment of top quality from draft- 
ing board to completed fabrication. 





ER?) sALOG 8 


Just off the press! 


A new arc welding machine catalog — 
Welders for AC, DC, gas engine operation 
—capacities of 100 to 500 amperes. 


Here, at last, is a helpful booklet that gives you complete data 
on all Airco arc welders the machines with the stinger that 
penetrates. Divided into easy-to-read sections, you can quickly 
determine the welder suited to your production or maintenance job. 

This booklet is handy, useful, bringing you a wealth of infor- 
mation covering design, distinctive features. specifications, power 
requirements, electrical characteristics, and outstanding opera- 
tional qualities of each welder in the entire Airco line. 

To give you some idea of the amount of material covered by 
this definitive booklet, here are a few of the many welders 
covered. 

e “Bumblebee” and MCT — Transformer AC Arc Welding Machines 

e@ “Hornet” 36A and “Wasp” — DC Arc Welding Machines 

e “Yellow Jacket’ Gas-Engine Driven Arc Welders 

e@ Customer-Assembled Gas Engine Sets 
See this booklet yourself .. . send for it today. Just fill in the 
coupon below for your free copy. 


PAacnouia Airco Gas Propucts Co. 


Houston * Beaumont * Corpus Christi * Wichita Falls 
El Paso °* Fort Worth °* SanAntenio * Dallas 


Southwestern Headquarters for Oxygen, Acetylene and Other Gases... 
Arc Welders, Electrodes and Accessories 


and Cutting Machines, Apparatus and Supplies. 
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Send for this 
FREE catalog today! 


Magnolia Airco 
Gas Products 
Houston 1, Texas. 
Please send me a copy of your NEW Arc Welding 
Machine Catalog No. 8. 
Name 
Firm 
Address 
City State 


Carbide ...Gas Welding 








These He Whe Tabes... 


that stay on the job 


CHASE 
ANTIMONIAL ADMIRAL 


(a patented alloy ) 


Chase Antimonial Admiralty has been in use for 14 
years, withstanding the test of time — because the 
percentage of antimony is right. 

Admiralty containing less than .007% antimony 
(the minimum set forth in Chase Patent No. 2,061,921) 
cannot be counted on to prevent dezincification under 
all conditions. Over a wide range of applications, 
.015% is the minimum. Chase makes doubly sure you 
get this percentage—by using a nominal content of 
.035°%%, so that even with normal commercial variation 
your tubes contain at least .015% antimony. 

That's why Chase patented Antimonial Admiralty 
tubes stay on the job, year after year. Get the facts! 


y Tubes \3 
ak. BAL 
ys ANGELES: S* adguadens fot 
Ss 


ae “tan Se as BRASS & COPPER 


standaré 
WATERBURY 20 CONNECTICUT SUBSIDIARY OF KENNECOTT COPPER CORPORATION 


THIS IS THE CHASE NETWORK handiest way to buy brass 


ALBANY ATLANTA BALTIMORE BOSTON CHICAGO CINCINNATI CLEVELAND DALLAS DETROIT INDIANAPOLIS KANSAS ¥ MO LOS ANGELES MILWAUKEE MINNEAPOLIS 


WEWARK WEW ORLEANS NEW YORK PHILADELPHIA PITTSBURGH PROVIDENCE ROCHESTER ST LOUIS SAN FRANCISCO SEATTLE WATERBURY 


Petroleum Re finer 





. 


Increase the Efficiency and Performance of 
OIL HEATERS and OIL STILLS with 
A. P. Green Lightweight Castable Refractorie 


Presents only one of the numerous 

Bstable refractories in the petroleum refin- 

y. For the application of lightweight castables in 
plant, consult the Engineering Department of the A. P. 


Refractories are applied to the steel panels ot the - 
Green Fire Brick Compony 


job-site. Only simple formwork is required in lining 
the panels with castables. 


A. P. Green Castable Refractories applied to Panel Casing Construction 
H ad in new or old oil heaters and stills, offers you these 5 advantages: 
3 


1. Use of lightweight castable refractory materials developed for 
high operating temperatures. 
Securely anchored lining—gives long, trouble-free service. 


Increases the performance and efficiency of the furnace. With 
fewer joints air infiltration is reduced to a minimum. 


Simplified construction —reduces erection time. 





Lowers maintenance costs. Any tube section may be repaired by 
removing a series of the panels without disturbing the balance 
of the furnace arrangement. 








6. Lower foundation costs due to the use of lightweight materials. 


The A. P. Green Fire Brick Company Engineering Department will 
Erection is simplified by installation of pre-fabri- assist you with further information on the application of these materials 
cated panels to new units or the conversion of existing furnaces. Call your local A. P. 
Green distributor —he’s listed in the yellow pages of your telephone 
directory or write... 


AP Green 


REFRACTORY 
PRODUCTS GREEN FIRE BRICK COMPANY 


Mexico, Missouri, U.S. A. 
A. P. Green Fire Brick Co., Ltd. in Canada 
Distributors in the Principal Cities of the World 
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Top view of the 48'-0 
wide x 408'-0" long x 
28’-6” high, 34-cell, 
Multi-Stage Cooling 
Tower designed and 
erected for the World's 
Largest Lube Plane 


~ 


EE ae, ae 


-——_- $1,000 Gallons of water per minut 3,060,000 gallons of water per 


hour 73,440,000 gallons of water per 24-hour day cooled to a 
guaranteed temperature with this 34-cell Multi-Stage Induced Dratt Cooling Tower 


NEW IN ENGINEERING .1IN PERFORMANCE... ADAPTABILITY 


The above installation represents not only new designing to meet the requirements of 
the Petroleum and Chemical Industries, but is the results of 10 years of research and 
testing to meet the trends towards higher efficiency in Cooling Tower performance 
with increased temperature ranges and closer approach to the ambient wet bulb temp- 
erature. Water Cooling Equipment Company Engineers have created the above Multi- 
Stage Cooling Tower which attacks a hard cooling condition and solves the prob- 
lem by breaking it into easier cooling conditions which are easier to accomplish. 
It is, in effect, two or more Cooling Towers operating in series within a SINGLE en- 
closure and operated with a SINGLE pumping of the water. The internal arrangement 
provides the serial flow of all the water from one bank of Filling to another, per- 
mitting intimate contact with separate streams of outside ambient air in counterflow 
through each bank. The IMPORTANT factor in this Cooling Tower is..a high water- 
to-air ratio is maintained making it possible to increase greatly the enthalpy of the 
outgoing air over that even theoretically possible with the single pass arrangement in 
either counterflow or cross-flow Cooling Towers. This is an engineering triumph 


Water COOLING —EeUuIPMENT Co. FULL INFORMATION 


UPON REQUEST 
NEW HAMPSHIRE & FRISCO TRACKS e ST. LOUIS 23, MO. 
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50% STRONGER 


g Stem and Wedge Gate 


Connection 
OF 


CHAPMAN LIST 960 


means Lower Maintenance Costs for you 





Even your most extreme operating conditions won't 
affect this newly designed List 960. It’s tougher than 
ever before. Built to dramatically reduce your mainte- 
nance costs. 

Order today so you can check this extra-toughness of the 
List 960 for yourself. Available 14“ to 2“... rising stem 
with yoke (as illustrated). Or rising stem inside screw 
type. For pressure range 2000 Ibs. at 100 deg. F., 380 
ibs. at 1000 deg. F. Specify List 990 for higher pressures. 


c. OY 
r NEW DESIGN. - compensates at 
points where excessive strain can de- 
velop... gives 50% stronger stem and 


wedge gate connection 
aftr -- extra wear resistance from 
heat-treated seat rings and 


wedge faces hardened to 800 Brinell 
a exclusive Malcomizing Process 











- 





The Chapman Valve Mfg. Co., Indian Orchard, Massachusetts 
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Maximum Catalyst 
Utilization with 


Davison 
Fluid Synthetic 
Cracking Catalyst 











. is assured by Davison’s close laboratory control of 
production to maintain a high standard of uniformity in 
physical, chemical and catalytic characteristics. DA-1 is 


available as... 
F-1, FINE GRIND; C-1, INTERMEDIATE GRIND; C-2, COARSE GRIND 


Already the most widely used catalyst of this type, DA-1 is 
rapidly being adopted by more and more refineries for 
maximum efficiency and economy in operation and to profit 


by the benefits offered by Davison’s .. . 


FACILITIES— Plants, strategically located in Balti- 
more and Cincinnati assure you of fast service 


from established source of supply. 


EXPERIENCE—You receive the benefits of our 
experience as the oldest producer of fluid synthetic 


cracking catalysts. 


SERVICE— Davison service includes our labora- 
tory facilities for catalyst evaluation and trouble- 


shooting. 


For special processes, consult Davison for the develop- 
ment of special catalysts in fluidized, granulated or 
pelleted form. Write for information and specifications. 


THE DAVISON CHEMICAL CORPORATION 
Fregeott Thanh (homithy ii.B BALTIMORE-3, MD 





VENTURIFLO° ANGLE VALVE 





Bodies available in barstock and 

cast bowl design * Venturi plug, bush- 

ing guided over 5 plugdiameters * Venturi 

seat is an actual section of a Venturi throat and is 
retained by the bolting of line flanges * Over- 
sized ALLSTEEL Superstructure is standard 


construction. 





HAMMEL-DAHL COMPANY 


243 RICHMOND STREET, PROVIDENCE 3, R. 1., U.S.A. 


way & Pow t 
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The two 75 H.P. Terry Turbines 
shown above (in the plant of a 
leading refiner) employ the Terry 
Solid Wheel Rotor. The wheel is 
made from a single steel forging 
and the buckets are milled directly 
into the wheel. — All as shown in 


the illustration at the left. 


The buckets are protected by 
rims at the sides of the wheel. 
These rims would take without 








THE ROTORS OF THESE 75 H. P. TERRY TURBINES 
ARE DOUBLE RIM PROTECTED 


damage any rubbing that might 
occur if the clearance became 
reduced. 

With this construction it is im- 
possible for the blades to foul and 
frequent inspections of the thrust 
bearing are not required to obtain 
safe and dependable operation. 

This feature and many others of 
the Terry Wheel Turbine are fully 
discussed in our Bulletin S-116. 


T-1169 


THE TERRY STEAM 
TURBINE COMPANY 


TERRY SQUARE, HARTFORD,CONN. 








Research con 
ducted continually by rec 
ognized specialists who 
have made major contri 
burions in this field 


Gaique Technical Backing ot 
an extensive oreanizanon 
with an international rep 
utation in both process anc 
fabrication engineering 


Complete Facilities for che 
fabrication of steel prod 

s from simple torgings 
» the m« ntrnate 120 


Top Welding Performance 
assured by specially de 
signed equipment and 
exclusive employment of 
master operators 


— Contre! embracing 
the constant application of 
the most advanced inspec 
tion methods, both visual 
and non-destructive 


On-Time Delwery made pos 
sible by a flexible plan 
ning group authorized to 
re-route work to meet 
promised dates. 





| S | 
MY ss ns es EVERY purPor” 
ANY quantit vax section? 


lers lvat Coo yole re 
Heat Boi Cataly 
Waste hanget® Heh pressur 


se Ext 
General Purp? Contig t0 
Gas to Gas \ 


Liquid 1o Gas _280 F to + 


mbination® 


. m te co 
re to Vacuu dec eramic 
ressu ~ alloy® an 
metals . 


High P 
In 


bi- <tr 


metals, 
+. 
i 


70 matter lemperaline, presse 
and chemicals use 


/esnen apap 


PRESSURE VESSELS 


ocked- -down” for field assembly 


. ia | Regenerators 
Towers : * 


= . Coke Drums 
* 


shipped complete or hoe 


Deasphalting 
and Dew axing 


* 
High Vacuum Shells F Fractionation, 
7 Absorption an 
Annular Reactors . Separation Towers 
7 


Clad Steel Vaporizers 


PIPING, BENDS AND HEADERS 


- ++ for all process and power applications 


* General Purpose 


* Corr 
Process Pipe orrugated 


Nozzles * Diffusion Headers 


* One-piece Giant . * Manifold Head 
weaned up to 96” * Flanged Bends ees 
lameter * 
in M.W. Kellogg exclusive) - — 


* Reducing * Alloy * Corrosion 


Standpipes mar agg Lined 
eaders 


* High Pressure 
Headers 


Headers 


The M. W. Kellogg Company, Inc. (A Subsidiary of Pullman, Inc.)—Offices in New York, Jersey City, Buffalo, Los Angeles, Tulsa, Houston, Toronto, London and Paris 
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With New, Revolutionary 








Product of 
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A.W. ALGRIP 


The non-slip properties of A.W. ALGRIP are 
present under both wet and dry conditions. 
Slipping is almost impossible as the abrasive 
particles in A.W. ALGRIP hold fast keeping 


men's feet safe and secure. 


Applications 


There are hundreds of “safety” applications 
for A.W. ALGRIP on railroad rolling stock, 
aboard ship, on busses, trucks and vehicular 
equipment. 

Power plants, refineries, commercial and 
industrial buildings also have many applica- 
tions for A.W. ALGRIP. And this truly non-slip 
floor plate is ideai for use on ponderous 
construction equipment, road machinery, con- 
crete mixers and all stationary and mobile 
structures. 

Because A.W. ALGRIP is rolled steel, and, 


therefore, stronger than other abrasive floor- 


ing, thinner sections may be used having 
greater load carrying capacities. 





The Abrasive Rolled Steel Floor Plate 
i fattest 


Wate. Sf..8 


aoa 
- a 
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A.W. ALGRIP 





A.W. ALGRIP pensive rowen sree rroor pute 
A Product of ALAN WOOD STEEL COMPANY 


CONSHOHOCKEN 32, PA 


Gentiemen: | om interested in A. W. ALGRIP. Please send me your 8-Page Booklet. 


Company 


Address, 


! 
U 
U 
' 
U 
UJ 
; NAME 
' 
‘ 
' 
I 
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NATIONAL AIROIL oi-cas 
TANDEM COMBUSTION UNITS 


This shows a large (U.O.P. designed) end-fired up-draft oil heater 
operating in a new Rocky Mountain refinery. This heater and the others 
in the same refinery are fired by “National Airoil"’ TANDEM COMBUS- 

OIL BURNERS ond GAS BURNERS for industria! TION UNITS . . . which burn both oil and gas fuels to obtain uniform 
Stomiziee Os suanens,  moros-Onrven flame distribution without impingement on heat absorbing surfaces. 
ROTARY OlL BURNERS; MECHANICAL PRESSURE 


ATOMIZING OlL BURNERS; LOW AIR PRESSURE The TANDEM COMBUSTION UNIT is also designed for firing both fuels 
> ime By Rn Be vertically upward. It has a high turn-down ratio with a steady flame 
SORIETD, Sev enc poaseee Coser ond Nesting ... maintains a high flame temperature with either oil or gas fuels . . . 
end HEATING UNITS; FURNACE RELIEF DOORS, can be brought quickly to full capacity with a clean flame. 

rg yalainmaiaaaains Write for details about the TANDEM COMBUSTION UNIT 


and the various types available. 


NATIONAL AAAI BURNER CO., INC. 


Main Offices & Factory: 1254 EAST SEDGLEY AVENUE, PHILADELPHIA 34, PA. 
Southwestern Division: 2512 South Boulevard, Houston 6, Texas Raohed- ‘+ 


























J. F.PRITCHARD & CO. 


Engineers 
Constructors 
Manufacturers 


SYMBOL OF ASSURANCE 


Derralnarec 


\ ENGINEERS ¢ CONSTRUCTORS * MANUFACTURERS 
for the CHEMICAL, PETROLEUM, GAS & POWER industries 





908 Grand Ave. e Kansas City, Missouri 


Offices in Principal Cities from Coast to Coast 


Preferred for over 50 Years for... 


EIRST-COST 


Besides being the 

most economical, 
maintenance-free, long 

service valves for han- 

dling air, water, gas, oil 

and other fluids, Home- 

stead Quarter-turn valves 

are unsurpassed for quick, 
positive operation. A sim- 

ple quarter-turn fully opens 

or closes them; and the pat- 
ented Homestead cam holds 
seating surfaces in contact 

at all times. Seating surfaces 
are protected in both the open 
and closed positions so that 
corrosive fluids or grit cannot 
cause damage and valve failures. 
Straight, unobstructed fluid pas- 
sage assures “full flow” and mini- 
mum line pressure drop. 


LOW 


Cam-Seald 
QUARTER-TURN 
VALVES 


AINTENANG 


1. Quarter-Turn fully 
opens or closes. 


2. Cam serves as positive 

stop, and automatically 
seals valve against leak- 
age by pressing seating 
surfaces firmly together. 


3. Straight-line fluid flow. 
Minimum pressure drop. 


4. Seating surfaces protected 
in both open and closed posi- 
tions. 


5. Homestead Cam-Seald Quar- 
ter-Turn Valves are made in 
straight-way, 3-way and 4-way 
types, and in metals for most 

valve needs; for pressures to 3,000 
pounds, and temperatures to 


750° F. 


To these important features add AeSTEAD 


the rugged construction typical of all ie pes 


Homestead valves and you have the 
reason why hundreds of plants in all 
types of industry have insisted on 
Homestead Cam-Seald Quarter-Turn 
Valves for half a century. 


N 4 


For complete informa- 
tion write for Valve 
Reference Book No. 38. 


HOMESTEAD 
VALVE MFG. 
COMPANY 


"Serving Since 1892"’ 


P.O. BOX 16 
CORAOPOLIS, PA. 





Above: Two 10,000-bbl. Hortonspheres at the Shell Oil Design Pressures 


Company's Norco, Louisiana refinery. They are used 


to store butane under 75 tbs. per square inch pressure. ° 
and Sizes 


The design pressures used 


reasons for the storage of volatile liquids 


range from 30 to 150 Ibs. per sq. in 


7 
for storing Hortonspheres for gas storage are 
highly volatile products » built for pressures ranging 


from 20 to 100 Ibs 


in HORTONSPHERES per sq. in. 


1 They provide a means of storing butanes, butane-propane 
* mixtures, and volatile refinery charging stocks in the liquid Standard 
state. None of the contents of the tank are lost as long as the e 
internal pressure does not exceed the setting of the pressure Capacities 
relief valve. Include units up to 65 ft. 
hey have a long service life. Corrosion won't attack the inside in diameter for gases, or 
since oxygen is rarely present in a Hortonsphere 25,000-bbi. capacity for liquids. 


heir maintenance cost is low because the entire structure is Bulletin F contains information 
supported above the ground on columns. thus making all parts H h Write our 
readily accessible for inspection and painting. on Hortonsp — 

nearest office for 


They reduce the danger of fire because the vapor space in a Horton- your copy. 
sphere contains practically no oxygen at any time. 


rhey furnish economical storage, The spherical shape utilizes material 
to the best advantage resulting in a low annual cost per barrel of 
storage for liquids requiring pressures of 25 lbs. per sq. in, or more. 


CHICAGO BRIDGE & IRON COMPANY 


Plants in BIRMINGHAM, CHICAGO, SALT LAKE CITY and GREENVILLE, PENNSYLVANIA 


1520 Lafyette Building Philadelphia 3. 1608—1700 Walnut Street Building 
Birmingham 1 1548 North Fiftieth Street Havana 402 Abreu Building Salt Lake City 1 1531 First Security Bank Building 
Boston 10 1030—201 Devonshire Street Houston 2 2126 National Standard Building San Francisco 11 1251—22 Battery Street Building 
Chicago 4 2463 McCormick Building Los Angeles 14 1534 General Petroleum Building Seattle 1 1331 Henry Building 
Cleveland 15 2234 Guildhall Building New York 6 3302—165 Broadway Building Tulsa 3 1626 Hunt Building 
REPRESENTATIVES AND LICENSEES 

Ateliers et Chantiers de la Seine Maritime, Paris, France Horton Steel Works, Limited, Fort Erie, Ontario, Canada 

Compagnia Tecnia Industrie Petroli, $.A.1., Rome, Italy Motherwell Bridge & Engineering Company, Limited, Motherwell, Scotiand 

Constructions Metalliques de Provence, Aries-sur-Rhone, France Whessoe, Limited, Darlington, England 

Chicago Bridge & Iron Company, Ltd., Apartado 1348 Caracas, Venezuela Comprimo N. V., Amsterdam—O, Netherlands 


Atlanta 3 2146 Healey Building Detroit 26 
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- MORE ACCURATE . . . because it has MORE POWER and Less Friction’ 


For HIGHEST ACCURACY 


Maximum Power, greatest mer- 
cury displacement because of 
largest float (3.75 in. diam.) and 
longest float travel (1.5 inches). 


Minimum Friction, independent of 
working pressure because of 
elimination of pressure-tight 
bearing, internal knee bearing 
and shaft end-thrust bearing 


Highest ratio of power to friction 


Precise calibration check at 50 
percent of differential available 
at extra cost 


For LOWEST MAINTENANCE 


Manometer accessible without dis 
connecting piping 


Only one internal moving part 
(the float) 


No bearings to service 
Mercury volume not critical 


Manometer level not critical 


For COMPLETE SAFETY 


No leakage possible of inflammable 


Mercury easily 


drained 
explosive, or toxic fluids because of Positive mercury 


no pressure-tight bearings ~-heck valves 


PTT TTT Tra 


HAYS-PENN 


Electric 
FLOW METERS 1000 P.S.1 


2500 P.S.1 


AREA METER 2° and 4° 


For UTMOST FLEXIBILITY 


Field adjustable for any differ- 
ential range: 

35" tube from 17” to 35” water 
100” tube from 50” to 100” water 
200” tube from 100” to 200” water 
400” tube from 200” to 400” water 
750” tube from 400” to 750” water 
1500 or 2500 PSI working pressure 


For SPECIAL FEATURES 


Any meter may be furnished with 
any or all of the following features: 
Dual (wide range) recording pen 


Simple, accurate integrator 


Temperature and or pressure pens 


SEND FOR 


BULLETIN 
LOW PRESSURE 49-915 








by liquid 
circulation 








An efficient, trouble-free 
system for high temperature 


heating service 


Struthers Wells direct fired systems for heating 
by liquid circulation have been in use for over 
sixteen years. This system, including a tubular 
fired heater and pump circulated heating me- 
dium, has proven economical and trouble-free 
for high temperature heating service. 

In addition to the heater, equipment supplied 
may include all necessary accessories to give 
a complete installation. Complete temperature 
control and safety devices are ordinarily 
included. 

The heaters are shop assembled except for 
the largest sizes. 

This equipment is widely used for heating 
reboilers, grease kettles, and high temperature 
conversion processes. The same heat transfer 
medium may be used for cooling if required in 
a batch process. The heater may also be used 
in services such as rich oil heating in gasoline 
plant work. 

Heaters are available in a wide range of 
standard sizes, including small units for pilot 
plant operation. The equipment is supplied in 
all radiant design, or with extended surface con- 
vection section to give high thermal efficiencies. 

Bulletin A-45 describing this equipment is 
available on request. 


ian. 


STR 





UTHERS WELLS I 


CORPORATION 
Process Equipment Department 
WARREN, PENNA. 


PLANTS AT WARREN, PENNA. «+ TITUSVILLE, PENNA. 
OFFICES IN PRINCIPAL CITIES 
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CONDENSERS 


fp +or—_3—— a iin 


ATMOSPHERIC SECTIONS 
(Horizontal and Vertical) 








@ If your problem is the poor performance 

or high maintenance cost of your heat transfer 

units, consult an EFCO engineer. He will help you decide 
the changes or modifications necessary 

to get the desired performance from your 

heat transfer equipment. 

Backed by knowledge and experience, 

EFCO engineers are constantly working to produce 

heat transfer units that will give efficient 


performance and long, trouble-free operation. 


ENGINEERS & Fasricators, INc. 
P. O. Box 7395 Houston 8, Texas 








Grinnell-Saunders Diaphragm Valves 
. power operated 
a by Bendix-Westinghouse Rotochambers 
dependable power operation and remote control 


FEATURES: 


Bendix-Westinghouse Rotochamber top-works 
has rolling sleeve type of seal. . . leakproof and 
practically frictionless. No packing glands and 
no lubrication required. 


Pressed steel cylinder is neat looking, light and 
compact. Height of 2” flanged air-to-close valve 
from center line to top is only 934"; air-to-open 
valve (in open position) is 14!,”. 
Bendix-Westinghouse top-works has been tested 
up to seven million strokes without any sign of 
wear or failure. 

Top-works may be operated with air or hydraulic 
pressures up to 105 pounds. For pressures up to 
100 pounds in the line being controlled, an 
actuating pressure of only 50 pounds is required 
under average conditions. Pressure reducing 
valves are not required for pressures up to 105 
pounds because of adjustable stem travel stops 
incorporated in the valve bonnet design. 


Adjustment is easily made without removal of 
top-works from valve body. 


ft 


Sliding stem bonnet assembly is 
suitoble for use with other valve 
motor units. Sliding stem bonnets 
cre interchangeable with other 


bonnet designs. 


YOU GET THESE ADVANTAGES IN ANY 

GRINNELL-SAUNDERS DIAPHRAGM VALVE: 

Diaphragm isolates working parts from the 

fluid, preventing corrosion of these parts and con- 

tamination of the fluid; diaphragm opens wide Seiten ements, 
for streamlined flow; diaphragm presses tight for 278 West “ae ae St. 
positive closure, even with suspended solids in Beavidenes 1, R. 1. : 
the line; body, lining and diaphragm materials 


to meet service conditions; simple maintenance. Please send me a copy of your new Catalog 4-S 


of Grinneil-Saunders Diaphragm Valves. 
Name 
Company 


Address 


| GRINNELL 
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HEADQUARTERS for REFINERY SUPPLIES 


That's covering quite a lot of territory. But our refin- 
ery stocks are so well selected that you can get what 
you want merely by phoning us. 

Studs and nuts, valves, fittings, hose and packing, 
tubular goods, expansion joints, gages, thermometers, 
regulators . . . these and many other commonly- 
needed products are available at the nearest Beth- 
lehem Supply store. And, if it's an engineered item 
—such as a pump or a furnace—we can help you 
determine the unit that will do the best job: save you 
the time and expense of running it down yourself. 

Maybe all you need today is some studs. Or 
maybe you're figuring something big, like an Iso- 
Flow heater. Whether it's big or little or in between. 
get Bethlehem Supply on the job. 


BETHLEHEM SUPPLY COMPANY 
General Offices: 21 E. Second St., Tulsa, Okla. 
Subsidiary of Bethlehem Steel Corporation 





For OUT-SIDING...IN-SIDING...and CEILING, too 
Ka M ‘“Contury.” APAC filled the bil 


The total bill for the job was held down by the K&M APAC 
Asbestos-Cement sheets used for all walls and the ceiling of this 
serviceable structure. And no bill for APAC maintenance is ever 
even likely. The same sort of economy goes with K&M APAC on any 
project. Enclosure is quicker because APAC sections—large, strong, 
but not bulky—are easy to handle. Permanence is as certain as it 
can be made by a material that defies weather and fire, rust and 


rot, rodents and termites. 


The K&M APAC Asbestos-Cement formula gives you a tough, 
attractive, money-saving material for panels, partitions, sheathing, 
shaft casings, bins—all flat areas. Apply APAC over insulation 
board, wood studs, solid wood sheathing, steel or wood girts. 
You don’t even need to paint APAC! Standard thicknesses: 
$i, '—!,— 3"... Standard sheet size—easy to cut on the job— 
is 4’ x 8’. For name of your nearest distributor, and all particulars, 


write to us. 


Aatine made chsteslos... 
Keasbey & Mattison has made it serve mankind since 1873 


KEASBEY & MATTISON 


COMPANY: AMBLER + PENNSYLVANIA 


> 


Designed and constructed by Unistrut Corporation, Wayne, Michigan. 
Exterior: K&M APAC. Interior: KAM APAC. Ceiling: K&M APAC. 
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LW BACK IN THE 30's, CONSTRUCTION 
OF A THERMAL CRACKING UNIT AT DIGBOI, 
DEEP IN THE INTERIOR OF THE UPPER ASSAM REGION 
OF INDIA, CALLED FOR INGENUITY AND THE BEST 
USE OF FACILITIES AT HAND. . .ELEPHANT POWER 
IN THIS CASE. WHATEVER THE SITUATION, YOU 
WILL FIND UNIVERSAL SPECIALISTS MAKING 
EVERY EFFORT TO KEEP YOUR OPERATION 
MOVING ECONOMICALLY AND EFFICIENTLY. 


4a THAT'S WHAT ONE EASTERN 
MARKETER TAGGED A 
TANKER LOAD OF CALIFORNIA 
CRACKED GASOLINE. HE THOUGHT 
IT WOULDN'T SELL ALONG SIDE OF 
STRAIGHT RUN WHITE GAS. IMAGINE 
HIS EMBARRASSMENT WHEN CUSTOMERS 
ASKED FOR MORE AND HIS NEXT 
TANKER ARRIVED WITH WATER WHITE 
STRAIGHT RUN. BUT “GOLDEN GAS” WAS 
PERFORMANCE PROVED. UNIVERSAL WAS 
AMONG THE FIRST TO URGE THE SALE OF 
CRACKED GASOLINE WITHOUT EXPENSIVE 
SULPHURIC ACID TREATMENT. 


CUTTING CORNERS / 


UNIVERSAL'S M-S (MICROSPHERICAL) 
R OGRESS/ CATALYST AVOIDS THE SHARP CORNERS AND 
|] oll /$ PR E IRREGULARITIES THAT CAUSE EROSION OF 

. VESSELS AND PIPING AS WELL AS CATALYST LOSS 
125 MILLION DOLLARS 1S THROUGH ATTRITION. ONLY 70 MICRONS (AVERAGE) 
SPENT EACH YEAR BY US. OIL IN DIAMETER, M-S LOOKS LIKE A FINE POWDER TO 
COMPANIES FOR RESEARCH... THE NAKED EYE... BALL BEARINGS 
AND TEN THOUSAND PEOPLE ARE THROUGH A MICROSCOPE. 
EMPLOYED BY THESE COMPANIES 
FOR THIS PURPOSE ALONE. 





i \ CASORA TORIES: RIVERSIDE, MLLINOTS ; 
* \ a PEND rele ger ry. 
aM pa 3 ie 











CONROE ODESS 


ick service and complete stock SAVE YOU TIME and MONEY 


NORVELL-WILDER 


SUPPLY COMPANY 











LIGHTNING PRODUCES FERTILIZER, TOO 


Nature’s fireworks—by transform- 
ing the inert nitrogen in the air to 
ritric acid — produce much more 
fertilizer per year than do Chemico- 
built plants. But lightning scatters 
its benefits without consideration 
for those who need them. Chemico- 
built plants, on the other hand, pro- 
duce the kind of commercial fertili- 
. where you want it 
in the 


zer you want. . 
when you want it 


concentration you want... at a very 
reasonable price. : 

Chemico offers a complete engi- 
neering and contracting service to 
the fertilizer industry, ranging from 
the design and construction of com- 
plete fertilizer works to furnishing 
small individual units and auxiliary 
plants of a specialized nature. From 
Pittsburgh to Pakistan, from Colom- 
bia to China, Chemico has been 


building such plants since 1914. 
Chemico brings to each new project 
a wealth of experience, proven meth- 
ods and guaranteed performance. 

If your plans include the produc- 
tion of nitrates, superphosphates, 
double superphosphates, ammonium 
phosphates, mixed salts or any other 
commercial fertilizers, it will pay 
you to discuss your specific prob- 
lems with Chemico. 


CHEMICAL CONSTRUCTION CORPORATION 


EMPIRE STATE BLDG., 350 FIFTH AVENUE, NEW YORK 1,N.Y 
EUROPEAN TECHNICAL REPRESENTATIVE 
RETTENHAM HOUSF, LAN( ACE, LA ON WC. 


EUROPEAN LICENSI 


Chemico plants are 
profitable investments 


8 QUAI Dt 


ABI CHEMI 





*Series 12100 


CARBON; 800 Pounds @ 750°F. 
STEEL | '500 Pounds Cold Non-Shock 


For 150-800 pounds service * Round 
Bolted Bonnet * Bolted Gland * Gasket 
or Ground Joint * Outside Screw and 
Yoke * Renewable Seat Rings * Solid 
Wedge — Slotted Type * Rising Stem 
11'/,-13 Chrome Stainless Steel 
Trimmings ¢ Sizes IP to 2" inclusive. 


HENRY VOGT MACHINE CO. Louisville 10, Ky. 


BRANCH OFFICES: MEW YORK «© PHILADELPHIA © CLEVELAND © CHICAGO «© ST. LOUIS « DALLAS 





gives you 
steel 

~ heat code 
protection 


ON EVERY FITTING AND FLANGE 
IN THE COMPLETE LADISH LINE 


Pioneered by Ladish ... and long recog- 
nized as its symbol of Controlled Quality 
- .. the Ladish steel heat code is visible 
evidence of added reliability resulting 
from metallurgical integrity. It protects 
you with certified laboratory reports always 
available giving specific test data as proof 
that all requirements of standard or 


special specifications are met or exceeded. 





A COMPLETE LINE PRODUCED UNDER ONE ROOF 
«.. ONE RESPONSIBILITY 


Fel zare OS 
| EAN DD) ESD s Gen Oy O 


CUDAHY, WISCONSIN 


TO MARK PROGRESS 
DISTRICT OFFICES: New York Buffalo * a © Philadelphia © Cleveland 
Chicago ® St. Paul © St. Louis © Atlanta ® Houston @ Los Angeles 
THE FITTINGS LINE ah THAT IS COMPLETE IN TYPES, SIZE RANGES AND MATERIALS 
INCLUDING CARBON, F ALLOY AND STAINLESS STEELS, ALUMINUM, BRASS AND COPPER 





~~ ea 
eee for tanks ees equipment ee Pipes 





ZEROLITE IS 
RECOMMENDED FOR: 


I - are 4 outstanding qualities ® Petroleum dewaxing equipment 
which make this new snorganic insu- © Gas purifiers and condensers 
® Chillers and exchangers 

® Chemical process lines 


; ‘ : ®@ Pharmaceutical process equip- 
excellent moisture resistance (4) immunity to attack ment 


lation the choice for so many low temperature services: 


(1) high fire resistance (2) low heat conductivity (3) 


and damage by many solvents. ® Reactors and economizers 
‘ ee ' ® Solvent storage and piping 
Because of these advantages Zerolite” is particularly =i 
on d , ® Ammonia lines 
recommended for locations where the fire problem © Gold tanks end veceate 


is dominant; where solvent fumes may cause costly © Cold water lines 





deterioration of an insulation, and where low heat con- ® Freon lines 
ductivity is essential in systems working at temperatures © Air conditioning equipment 


as low as minus 400F. SEND FOR FOLDER 


Zerolite folder is 


- r . A f th : 
Zerolite is made from mineral wool processed with ns, dagen ty f 
a special binder to make it exceptionally resistant to unete Geo dhe aah. 


moisture. It is manufactured in sheet, lagging and pipe ing. Write Johns- 
Manville, Box 


, . : i 290, New York 
The pipe insulations are further protected with an asphalt 16, N. Y. 


insulation form. ..in a variety of sizes and thicknesses. 


saturated asbestos felt which reduces the need for seam 











filling and speeds installation, 


tohns-Manvitle AKO LIS 


REFRIGERATION INSULATION 


*Ree. U.S. Pat. OF 














PLATE & WELDING 
DIVISION 





THINGS YOU CAN’T CALCULATE 
ON YOUR SLIDE RULE 


ae tenella te tte a 


Engineering problems solved in the laboratory are problems no 
longer — yet in steel and alloy plate fabrication there are factors 
where the right answers yield more readily to common sense than 
a to the slide rule. 





OTHER 


GENERAL AMERICAN ce a oe, _ 
EQUIPMENT The integration of planning, design, fabrication and erection into 


one responsibility—the full utilization of laboratory and X-ray equip- 
TANKS ment—the desire to maintain an established reputation painstakingly 


A built up over the years—the “know how” born of operating the 
i world’s largest privately owned tank car lines—all of these things 
PR . ‘ . . . 
BUTANE are considerations you can’t possibly calculate on your slide rule. 
CHLORINE 
BLENDING : ; 
saan® As a matter of fact, from the very first moment you begin to think 
cruD 


TOWERS 
ABSORBER 
BUBBLE 


vacuum GENERAL AMERICAN 


FRACTIONATING 


reese TRANSPORTATION CORPORATI 


about steel and alloy plate fabrication, it’s common sense to think 
about the General American Plate & Welding Division. 


RS 
DEWAXING FILTE 

CoE a ee CATION Plate & Welding Division 
TEEL PLATE 


WIGGINS ROOFS 135 SOUTH LA SALLE STREET, CHICAGO 90, ILLINOIS 








WORKS: Sharon, Pa., East Chicago, Ind. 





OFFICES: New York, Cleveland, Louisville, Orlando, Pittsburgh, St. Louis, Sharon, 
Washington, D. C. 
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Batteries of G-R Main Still, Pri- 
mery Still, Deethanizer, Debu- 
tenizer, Depentanizer, and 
Splitter Condensers. 





ars. 


—e=y » @ Tit . 
G-R Jacket Water Coolers for _ r mr (le tet i, . 


Power Cylinders and Compres. a _ “ 
ser Cylinders of Diese! Engine- . ’ , . r : oe. & ute 
driven Compressor Units. 


| — 
aS foam, 
P ay ae | 


Group of G-R U-Tube Reboilers, and stacks of G-R Twin G-Fin 
Sections serving as Feed Exchangers and Product Coolers. 


Close-up View of the stationary heed ends of some of the 


Some of the G-R Lube Oil Coolers 
G-R Condensers shown in illustration at upper right. 


for the Compressor Units. 


GRISCOM-RUSSELL: PIONEERS IN HEAT TRANSFER APPARATUS 





NINETY FIVE 


G-R units 


ON 37 DIFFERENT 
HEAT TRANSFER SERVICES 
atStanolinds NewHastings Plant 


The Hastings gasoline recovery plant of Stanolind Oil & Gas Com- 
pany at Alvin, Texas, is one of the many important modern projects 
in the petroleum industry for which maximum effectiveness and 
economy of heat transfer are assured by G-R equipment. 


The great variety of G-R equipment at this plant, as listed in the 
column at the right, is significant to you. It means that G-R can fur- 
nish exactly the correct type of unit for any and every heat transfer 
service. No matter what may be your needs for heaters, coolers, con- 
densers or heat exchangers . . . in standard or special designs . . . for 
moderate or severe requirements . . . you can safely depend on the 
unequalled G-R engineering experience and performance records. 
Write for bulletins describing G-R equipment for services in which 
you are interested. 


THE GRISCOM-RUSSELL CO. 
285 MADISON AVENUE, NEW YORK 17, N. Y. 


GRISCOM-RUSSELL 
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ROSTER OF 
G-R APPARATLS 
AT HASTINGS 


2—FST Splitter Condensers 
2—Twin G-Fin Section Splitter 
Feed Exchangers 


1—CSU Splitter Reboiter 
2—FGT Deethanizer Condensers 
2—Twin G-Fin Section Deethan- 
izer Feed Exchangers 

1—CSU Deethanizer Reboiler 


2—FfST Deprepoenizer Con- 
densers 


3—Twin G-Fin Section Depre- 
ponizer Feed Exchengers 


1—CSU Depropenizer Rebeolier 
2—FGT Deb izer Cond. 


2—Twin G-Fin Section Debu- 
tenizer Feed Exchangers 


1—CSU Debutanizer Rebeoiler 
2—FST Dep i Cond 
2—Twin G-Fin Section Depen- 
tanizer Feed Exchangers 
1—CSU Dep 5 Rehall 
3—FfGT Primary Still Condens- 
ers 

3—FGT Main Still Condensers 
2—Twin G-Fin Section Propane 
Coolers 


1—Twin G-Fin Section Propane 
Dehydration Regeneration Ges 
Reheater 


1—Twin G-Fin Section Mixed 
Butane Cool 


3—Twin G-Fin Section Debu- 
tanizer Bottom Coolers 


2—Twin G-Fin Section Isopen- 
tane Final Coolers 


3—Twin G-Fin Section Gasoline 
Coolers 


4—FST Rich Oil Preheoters 


3—Twin Bere Pipe Section te- 
generation Gas Coolers 


2—Twin Bore Pipe Section Re- 
generation Gas Heaters 


2—Twin Sere Pipe Section Re- 
absorber Intercoolers 











8—FST Main Oll Exchengers 
12—FST Compressor lube Ol! 
Coolers 


S8—FST Compressor Jacket 
Water Exchangers 

3—FfST Engine Jacket Water 
Coolers 

1—H Bentube feedwater Evap- 
orator 


1—F Drainer 

1—K Level Controller 
3—Twin Bere Pipe Section 
Steam Condensate Exchangers 


2—Twin Bere Pipe Section Con- 
densate Coolers 





H A N i 7 | L THE | the new By balanced, high- 


pressure, single Mechanical 
Seal for all sizes and types 
of process pumps. 








hed santana 
Lh i eS s 
S Ct 


ene name on 


_ —. 








is ideal for high temperature 
service or for pumps han- 


rans \ out of packing costs! 


BY INCORPORATING Mechanical Seals, mechanical perform- 
ance of centrifugal pumps goes up, and because of entirely 
satisfactory stuffingbox operation, the overall cost is lower. BJ 
Mechanical Seals are easily assembled units—installed and main- 
tained by your personnel at a much lower cost than the con- 
ventional stuffingbox packing. 


BJ MECHANICAL SEALS eliminate the frequent expense of re- 
placing packing—eliminate high-pressure-seal oil pumps, control 
valves, and costly oil seal systems—and prevent the leakage or 
contamination of pumped liquid. 


FIT ALL BJ PUMPS. Three standard types and various materials 
of construction fit the proper seal to the pressure, temperature 
. 1. Shoft sleeve 3.°U* Cup d ae > f li id -d. F oo af 
2. Spring end Driveenombly 4. Rototing face an corrosive action of liquids pumpe - For complete infor- 
mation on the new BJ Mechanical Seals—write for illustrated 
bulletin, or ask your local BJ Representative to describe this 
important stuffingbox development at your convenience. 
Carbon face is pro- 
\ tected from dom- 


oge because it 
is recessed. le 
Since 1872 


LOS ANGELES 54, CALIFORNIA 


Offices in principal cities © Plants: los Angeles, Bethlehem, Houston, Fresno 
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Now YOU CAN 


INSTALL OR REMOVE 


BUBBLE CAPS FASTER 
the Ae Way 


Introduced 18 months ago by The Pressed 
Steel Co., the new LeJons method of assem- 
bling bubble caps and risers has substantially 
shortened the off-stream time required for 
clean-out and inspection on a “turn around”. 
It has likewise shown impressive savings in 


tray construction cost. 


weEoGes 
BvBBLE CAP 


— 


The above exploded view shows all the parts 
used in the new LeJons bubble cap assembly. Cap, 
riser and yoke come securely weld-assembled in one 
unit, ready for wedging in the tray. To install just 
hammer in wedges and bend over slightly to lock. 
To remove, simply knock out wedges. A survey of users 
shows these seven reasons why this unprecedentedly 
simple assembly is being increasingly specified: 

1) Faster Assembly -- no bolts or nuts. 
2) Perfect alignment of caps automatically. 
) Tighter Assembly -- unit locked positively. 
4) Stronger Trays, due to wedging action. 
5) Eliminates costly flaring or welding of risers. 


LICENSED UNI 


4 


ust Hammer Wed, 
q In ot Ours 


6) Less Maintenance, due to simplicity and tightness. 
7) Ease of Cleanout or Replacement. 

Assemblies furnished in any workable metal, style 
and size of cap. Gages of metal in cap and riser to 
suit size. Made to suit tray plate thickness with or 
without gaskets. Yoke of 1/8’ metal. Wedges of 12 
and 14 gage. 


OVER 150 STANDARD STYLES of bubble 
caps are furnished WITHOUT DIE COST 


All of the over 150 standard PSC bubble caps 
are furnished for tray assembly by the LeJons or 
any other standard method. With dies on hand for 
this wide choice of styles, The Pressed Steel Co. not 
only makes prompt delivery, but we save many cust- 
omers the cost of dies. Send your blue- 
prints. Special caps promptly designed. 
Let our technical staff aid you. 


BULLETINS 21 and 31 on request. 


The 
PRESSED StEee 


ER PATENT NO {SORE 


THE PRESSED STEEL COMPANY 


of 


WILKES-BARRE, 


PENNSYLVANIA 


Industrial Equipment of Heat and Corrosion Resistant WEIGHT-SAVING Sheet Alloys 


OFFICES 
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IN PRINCIPAL CITIES 





STAINLESS STEEL 


» © STAINLESS STEEL VESSELS 
h © STAINLESS STEEL CLAD VESSELS 
me © STAINLESS STEEL LINED VESSELS 


Our complete facilities are available for stainless steel fabrica- 
tion to meet your requirements, regardless of size. The main 
fractionating column shown above was fabricated from 5” 
plus 5/64” stainless clad steel and are 9 feet in diameter by 
124 feet long. Just one of the many stainless steel projects 
handled at McNamar. Write or call 2-6293 in Tulsa for complete 


information about our unlimited facilities. 


ROLLING STAINLESS STEEL ON OUR LARGE POLLS *® 


McNamar Products 


REFINERY TOWERS @ STORAGE TANKS e@ ACCUMULATORS— 
SEPARATORS e@ HEAT EXCHANGERS e PIPING—STRUCTURAL 
SHAPES e@ MISCELLANEOUS REFINERY VESSELS 


McNamar Facilities 


70-TON CRANE ” ROLLS 2” PLATE THICKNESS . X-RAY 
EQUIPMENT @ NATIONAL BOARD INSPECTION @ AUTOMATIC 
WELDING e@ API-ASME CODE WELDING e@ = STRESS RELIEVING 


, SAND BLASTING. 
INSTALLING STAINLESS STEEL 
TRAY SUPPORT RINGS 


McNamar Boiler & Tank Co. 


REFINERY SALES DIVISION ® BOX 868 ® TULSA, OKLA. 


Petroleum Re finer 8, No. 12 





REFINER 
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\\ HEN more than 5000 men from all branches 


of the petroleum industry swarm into a city for a 


convention, such as the recent American Petro 
leum Institute meeting in Chicago, the facilities 
required begin to get just a 
little bit The 


cramped situation applies 


cramped 


API Sessions — 
To Each His Own 


not only to the room situa 
tion in the immediate vicin 
ity, but to restaurants, coffee shops, meeting 
rooms, and just plain standing room in the hotel 
lobby to watch some of the lobbying going on. 
The officers of the API have recognized that the 
meetings were growing too large—that too many 
subjects were brought up for discussion, and that 
too many committees had to find time to meet on 
important matters. Also, too many people came to 
see other people, which was very little help to 
those trying to maintain a semblance of order 

But an organization of the industry for the bene 
fit of the industry is not one from which members 
of the industry can be kept away, if there is the 
slightest reason for them to attend. There had to 
be another solution. 

rhe main attraction of the annual meeting was 
the program. There was too much of it that con 
cerned too many people. This year, the program 
was cut almost in half. There were fewer sessions 
devoted to marketing, refining, production—fewer 


committee meetings were scheduled, and more 
time was devoted to discussions of problems of 
policy, and other matters 


economics, important 


that effect the petroleum industry generally 

It is not a matter of attending to one thing and 
letting the others slide for API. The business that 
could not be attended to at the annual 
will be handled 


These smaller groups will have ample 


meeting 
at the mid-year meetings of the 
institute 
opportunity to settle down to their committee 
meetings and hear the technical papers that pet 


tain to their daily jobs without being bothered 





about why the federal government wants the oil 
in the Continental Shelf. The first and best exam 
ple of this split was the mid-year API division of 
refining meeting held in Houston at the Shamrock 
last year. This was an excellent meeting and re 
sulted in most of the members going away satis 
fied that API is a pretty good organization 

The next mid-year refining meeting will be held 
in Cleveland, Ohio, May 1-4, 1950. 

This plan for future API meetings, we predict, 
will be most successful, especially for the mid 
year meetings. The geographic spread obviously 
keeps many people of the industry from attending 
the annual meeting, but when the mid-year meet 
ing gets around to their locality, they will be in 


attendance 


Dice now and then, American management 


upon the rostrum and delivers a speech to 


steps 
the employes in which it is indicated that man 
agement has discovered the human relations side 

of business and intends to do 
The Human something about it for those 
Relations Side human beings who work un 


der management. On the other 


hand, management changes, 


and some of these changes give new men with 
fresh ideas the opportunity to push them across. 
Usually these men come from the ranks and they 
are interested in the human relations side of busi 
ness for another reason—because they have ex 
perienced the oppression resulting from the lack 
of human relations between management and its 
employes, and want to see it changed 


“Hard-head” 


which is applied to certain members of manage 


is the term used in the refinery 


ment by men who wear hardhats as part of their 
equipment. It pertains directly to the feeling the 
employes have for management. It means that 
management is hard to get along with, that new 


ideas for better operations, increased production, 


PHOTO AT TOP OF Hardin County 
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To the Industrial Developer with Southwestern Plans: 
It has been proved many times that the problems con- 
S 6 E C | A L | S T S fronting industrial construction in the Southwest are unique 
to the area itself . . . that the solution to these problems 
is most readily acquired from an organization having 
complete and accurate knowledge of terrain, soil, climatic 
culled and working conditions peculiar to this section 
Brown & Root, Inc., today stands as the foremost 
C 0 7 S$ T ” U C T | 0 a construction and engineering concern in the Southwest. 
Its experience is based on thirty years of successful 


engineering enterprise 


if you have Southwestern plans, Brown & Root's 


experience will prove invaluable to you 


1 a a 


BROWN & ROOT, Inc. Cnyine W* lent iudrs 


BO X 3 sees F 
CABLE ADDRESS BROWNBILT 


BROWN ENGINEERING CORP m BROWN & ROOT MARINE OPERATORS INC 











T H E 


LOO K BO X 





better working conditions, etc. are extremely diffi- 
cult to broach to management—much less put 
across. There is little friendship between the men 
of this plant and its management, and there is 
even less opportunity in this atmosphere for them 
to get acquainted. 

True enough, this situation does not exist in 
every plant. For that matter, it does not exist in 
a great many plants—at least not to such an ex 
treme. It does exist, however 

There are two things that an employe can give 
to management without cost or obligation on the 
part of management—his idea, which is a product 
of his thinking on and off the job, and his cooper 
ation on the job. Management can rest assured 
that if no ideas are received from the employes, 
it is because they have indicated that they are not 
receptive to ideas from employes, or else there 
exists a rift between them, so that an employe 
feels that it would be a waste of his time. He just 
works there! 

lop management, the “bighead,” in a large 
company, will never have the time to get a 
quainted with more than a few of the employes in 
his company. Yet quite often, bighead overlooks 
the fact that the heads of various departments not 
only are not acquainted with him, but are not 
acquainted with each other. Further down the line, 
the department heads are not well acquainted with 
the men in their department. The usual reason 
given for this condition is, “I know him well 
enough to talk to him about the business.” It is 
difficult to create and maintain an atmosphere of 
congeniality and cooperation under these condi 
tions 

In an address, ““Management’s Frontier,” before 
the petroleum division of the AIME in San An- 
tonio, during October, L. F. McCollum, president 
of Continental Oil Company, Ponca City, Okla., 
said that the real income of the working man has 
increased sevenfold over the last 100 years, and 
that leisure time to enjoy the results of produc 
tion, once for the privileged few, is now the ac- 
cepted right of the many. Even so, more and more 
material things have not brought industrial peace, 
because the basic human desires of men have not 
been satisfied 

“We should not be surprised or shocked,” he 
said, “that men refuse to live close to the margin 
of absolute poverty, as they lived before the in- 
dustrial revolution and even as late as the nine- 
teenth and early twentieth centuries. They seek 
freedom from constant fear of dire want. And they 
want more than that. We are not on this earth 
just to make things or just to make money. We 
may enjoy the highest economic standards and 


the most complete security, but still that will not 
be enough. We want to express our personalities ; 
to feel important; to be noticed; to be praised 
when we do a good job; and to be treated as indi 
viduals rather than as numbers 

“We also want to feel that we are a part of the 
society in which we live. We want to be consulted 
on matters that seriously affect us; we want to 
have something to say about our own destinies. 
We all have the same basic feeling, regardless of 
the rank we may have.” 


L. IS now common knowledge that the diesel 
motors of freight trucks are able to operate with- 
out major overhauls for well over 150,000 miles. 
Further interesting comment on this subject was 

heard at the October meeting of 


Teamwork the Society of Automotive Engi- 


Pays Off 


neers in St. Louis. In a paper 
entitled, “Pioneering of a Diesel 
Engine for Highway Cargo 
Transportation,” by C. N. Guerasimoff, chief en- 


gineer, engine division of The Buda Company, 


and Adrian Curtis, operations manager of Garrett 
Freight Lines, Inc., the convention was told that 
the freight company was currently operating 
super-charged, smooth-running, powerful diesel 
engine trucks, which are very popular with their 
drivers. 

Che engines develop about 245 horsepower and 
transport gross loads up to 72,000 pounds on a 
3500-mile route in the Western States at a speed 
of 50 miles per hour. The route runs from sea level 
in California over summits in excess of 7000 feet. 
Temperatures range from 35° below zero to desert 
heat of 120 
to 150,000 miles on overhauls, and some engines 
have run as high as 194,000 miles without over 


The engines average from 140,000 


hauls. 

The freight line reported 0.002 wear in cylinder 
walls and less than 0.001 to 0.0015 on crankshaft 
wear. Fuel pumps are re-calibrated and reinstalled 
on the same engine, accessories are rebuilt, blow- 
ers are checked and new seals installed. Pistons 
are replaced or reclaimed with a 5/32-inch chrome 
top ring instead of the standard %-inch thick ring. 
\ll bearings are replaced after this mileage, the 
authors said. 

This progress was made by manufacturer and 
operator as team-mates. On the basis of continued 
cooperation, it is not surprising to hear predictions 
that future engines are on the threshold of running 
250,000 miles without overhauling. In addition, 
these engines will have a much greater power out- 
put and sizably improved fuel economy. 
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THE NEW “PACKAGE UNIT” 


i «de (Je ; . ’ 
...for refiners every reve,’ 


GLITSCH is now engineering and fabricating completely constructed pressure 
vessels for the oil refining and chemical processing industries . . . companion equip- 
ment to the internationally used GLITSCH “Truss-Type” bubble trays, caps and tower 


internals. 


Engineering and purchasing departments have asked for this package unit which 
combines unified manufacturing responsibility with low cost. And again GLITSCH 


comes up with the answers. 


In a large new modern pressure vessel shop, GLITSCH can fabricate and ship in 





record time GLITSCH towers with companion trays and caps in any variety, size and 


quantity as well as tanks and drums for all requirements. 


Look to GLITSCH for complete units . . . engineering experience . . . fabrication 
knowledge . . . complete facilities . . . and low cost. Trained GLITSCH personnel in 
key cities will plan with you. 


MANUFACTURED UNDER S. PATENT NO. RE 22946: NO 2.341.091: NO 2.309.309; NO 2.338.928 


NO. 2,375,409; NO. 2,420,075; NO. 2,422,300; NO 2.461.729 AND OTHER PATENTS PENDING 


Fritz W’. Glitsch & Sons, Inc. Box 6227 *® Dallas 2, Texas 








NEW YORK: 
Fritz W. Glitsch & Sons, Inc. 
11 West 42nd St. 

HOUSTON: 
K. E. Luger Co. 
3618 Washington Ave. 

TULSA: 
Myers-Bagwell Co. 
Wright Bldg. 

“TRUSS-TYPE” BUBBLE TRAYS @ BUBBLE CAPS @ TOWERS @ TOWER INTERNALS é é 





Natural gas pipe line systems, distribution, and marketing arrangements all require heavy capital investments that make the field 
selling price of the gas relatively less important in its effect upon the final selling price. This photo showing cooling tower and 
gas scrubbers is typical of those seen throughout the natural gas country 


|, IS the purpose of this discussion to Natural Gas Enters 


give the realistic—not pessimistic—appraisal 

of the situation which has caused all oil . 

men to be greatly concerned about the Pp t ] p h4 Aas k ts 

rapid growth of natural-gas distribution © ro eum 3 rime r e 
and how it will affect the oil in 

dustry’s sales of kerosine, light heating 

1 residual fuel oil E. HOLLEY POE 


All of us fall into the habit of apply E. Holley Poe and Associates, New York 


ing inferences of our own to words 


nil ane 


which go far beyond the dictionary 
definition. When someone comes in to 
us and says “Now I am going to be THE EFFECT OF natural-gas extensions your lighter oils, the readjustment of 
on sale of kerosine, light heating oil and refinery and production procedures will 
residual fuel oil is something that is of 
particular concern to those segments of 
\ study of the whole broad problem the oil industry that refine and market the petroleum industry to recognize and 
impact of natural gas on the sale such products. Mr. Poe was asked by prepare for. It can't be done—and it won’§ 
products, Division of Marketing, American Petro- be done—by the marketing branch’s of 
leum Institute, to discuss the matter be- the industry worrying itself into a masg 
fore a group session during the recent 
Chicago meeting at which time he gave ; 
marketing division of the accompanying realistic picture of The use of natural gas in the fuel 
oil industry is concerned, this ts no present conditions and future prospects markets of the country is no longer @ 
bad dream which will just pass over, “The entire history of the petroleum m matter of mathematical calculation and 
dustry has been one of adjustment to 
change,” he declared. “No doubt these 
changes are already being made.” 


and it 1 certainly have a profound bination of convenience value to the 


entirely realistic,” we usually brace our 


1 news become a matter for top management of 


selves and get ready for bac 


oil industry's 
conclusions: One is 


ou already know; i.¢ case of stomach ulcers 


come tomorrow's dawn. It is real com engineering speculation. It is an accom- 


petition; it will grow instead of diminish; plished fact, brought about by a com- 
effect on vour business, not only on your user and of economics to the gas trans 
marketing, but clear back to your re kerosine was once the only reason for porter and supplier 
finery practices the existence of the refining industry One is well aware of the extent of, 
The other conclusion—and a more Gasoline was merely a too highly volatile and reason for, its impact on those fuel 
cheering one as far as the oil industry is fraction which had to be disposed of on markets where that impact has already 
concerned—is that this is mot a picture o a distress-production basis. Liquefied been felt. The appeal of stability of 
unrelieved distress and gloom, with no petroleum gas was once something which service, as well as flexibility and effi 
foreseeable end in sight except the gradual we had to weather off out of casinghead ciency in its utilization—often at less 
extinction of your business gasoline which stood in open tanks until cost to the consumer—has proved that 
rt natural growth of our living it was tamed down to the place where the acceptance of natural gas in any area, 
economy hz » far assured all of us of it could be safely used as a motor fuel, once it has been introduced, is not even 
adequate markets when we were able to in cool weather open to question 


deliver wanted goods and services. The Changing conditions bring about new From the standpoint of the industry 
I t y, 


market categories of the segments of demands for products. To the extent natural gas is essentially a single one 


this economy will continue to change as that natural gas brings about a propor way operation from well head to burner 


have changed. The production of | tionate decrease in demand for some of _ tip. It is a profitable operation for the gas 
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What's the trend 
in refinery 
electrification ? 


Cascade system is used where service continuity is not a 
“must.” Here the moin air circuit breaker is used to assist 
the feeder breaker to interrupt all faults over 80 per cent 
of feeder breaker’s capacity. Lesser fault currents are in- 
terrupted by the feeder breaker alone. 


Here’s what you need 
to modernize 
your power system! 


Selective tripping system lets feeder air circuit breakers 
interrupt all fault currents on feeders. Main air circuit 
breaker opens only for bus faults or because of failure of 
feeder breaker. Thus, a short circuit in one feeder does not 
interrupt power to other feeders. 


WHEN YOU COME TO GENERAL ELECTRIC you 
get far more than the finest in electrical equip- 
ment. A General Electric application engineer, 
familiar with refinery practices, is at your 
disposal. If desired, he stands ready to take over 
the job of co-ordinating all the needed com- 
ponents, engineering your power distribution 
into one modern, efficient system. 





protection 


against shutdowns 


WITH SELECTIVE TRIPPING 


—to isolate faults 
on low-voltage circuits 


Although comparatively new, selective trip- 
ping of air circuit breakers is becoming in 
creasingly important in the field of low- 
voltage power distribution. Especially is this 
the case in applications——-such as continuous 
processing in refineries—-that require a 
high degree of service continuity. By isolat- 
ing faults at remote points without tripping 
the main supply breaker, this method elim- 
inates the costly production delays caused by 
complete power shutdowns. 


With selective tripping, full interrupting- 
rating breakers are used throughout, with 
differently-timed tripping ranges arranged 
so that the breaker farthest from the power 
source trips first. Thus, only that portion of 
the circuit nearest the fault is isolated. The 
rest of the power system stays in operation, 
permits uninterrupted production elsewhere 
in the plant. 

For complete information on this new and 
cost-saving way of protecting your impor- 
tant low-voltage circuits, write for Bulletin 
GET-1485 “Selective Operation with Air 
Circuit Breakers.’’ Apparatus Dept., Gen- 
eral Electric Company, Schenectady 5, N. Y. 


FREE G-E AIDS TO POWER SYSTEM SAVINGS! Here are 
ideas you can use on how to cut the cost of power 
distribution—-your plant’s most critical “‘materials 
handling’’ problem. Offered by General Electric as a 
service to your industry, they're contained in a full- 
color sound slidefilm, a factual manual, and a supple- 
mentary review booklet. All this is available to you 
and your organization without charge. Just ask your 
G-E representative to arrange for a showing of 
the film ‘Modern Industrial Power Distribution.” 
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In the G-E Type AK-1! air circuit breaker New G-E Type EC-1 tripping device for AK-! 
(shown here with one trip device removed) oir circuit breakers is sealed to eliminate 
you get improved arc interruption, Itip! int e, easily adjusted, readily re- 
arcing contacts, and interchangeable trip units. movable for changing trip characteristics. 


G-E metal-enclosed switchgear, containing 
air circuit breakers with new trip device, needs 
less floor space. Features include new rack- 
out mechanism, improved bus construction. 


GENERAL @@ ELECTRIC 
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*mber, A Gulf Publishing Company Publication 





producer, for the transporter, and for the 
distributing gas utility 

Detractors of the natural-gas industry 
that its profit 


that 


were once wont to Say 


possibilities lay largely in the fact 
field 
gas into the gathering lines at practically 


That 
lexas for 3, 4, 


prices were so low as to put the 


no cost at all was when gas was 
being sold in and 5 cents 
per 1000 cubic 
has been doubled 


feet. But now that the 


going price —and may 


very well go still higher—the growth of 


natural gas has accelerated rather than 


diminished, either because of it or in 


spite of it 


Miracles Won't Do! 


Speaking of the price paid for gas, the 


has sometimes been entertained by 


hope 


a few in the oil industry that regulation 


may one day step in and perform some 
magic feat of pricing natural gas out of 
range in the consumer 


floor under field 


the competitive 
market by a mandatory 
All of us are 

times that our competitive 
cr uld be 
NRA at the 
depressior 


ration of the 


prices prone to wish at 
problems 
legislation. The old 
Roosevelt 
laboratory 
that 


in the 


solved by 
beginning of the 
gigantic 
fallacy of 


was a 


And it is my opinion that 
imposed 


on field prices of natural gas must, and 


long run, any new regulation 


be accompanied by further regula- 


tion of the oil industry. Calling in the 


politicians replace free enterprise 


strikes me as a last desperate measure 


siness as fundamentally 


which any bu 


sound as oil should avoid like the plague 


Natural gas has been a competitor of 


oil and coal for many years, in most of 
United States. All of the fuels have 


adequate markets which they 
It is true, how 


seems almost 


became 


the late, 1920's 
rally arises 


percent 


dustry and, if it has, how badly have 
you been hurt. 

The answer to that question is found 
in Table 2 

Again, as Table 2 indicates, both oil 
and natural gas not only have increased 
their energy output, but they also have 
increased their proportion of the whole 
In fact, when you add 35.1 percent and 
14.3 percent, you get a total of 49.4 per- 
half of the total 
nation 1s 


cent, or practically 


energy requirements of the 
being supplied by these two companion 
industries 

The gains, of course, were made at the 
both bitu- 


Many of you are well aware 


expense of anthracite and 


minous coal 


TABLE 1 


United States Energy Requirements, 
in Trillions of Btu.'s 


Percent 
1939 Increase 





Anthracite coal 1,400 
Bituminous coal 

Petroleum 

Natural gas 

Water power 


Total 23,035 36,703 


of the vigorous and extremely well con- 


ducted campaign of obstruction which 


the coal industry—making common 


with the 
labor unions—waged against all natural 


cause railroads and certain 


gas extension 


TABLE 2 


Distribution of Energy Supply in the 
United States 


1939 





Anthracite coal 
Bituminous coa! 
Petroleum 
Natural gas 
Water power 


Of course, it is obvious that natural 


gas transmission is one of America’s 
It has thrived 


pe riod 


fastest growing industries 


and grown during this postwar 


in spite of the high construction costs 


almost stalemated many an- 
Pipe-line op- 


which have 
ther industry's expansion 
erators at one time used a sort of rule-of 
thumb estimate that it cost a penny per 
feet per 
from the 


thousand cubic hundred miles 


to move gas source to the 
market. That cost has 


until it is 


advanced now 


roughly 1% cents; vet the 
expansion still goes on 
Almost 


added te the 


daily another few miles are 


natural-gas lines which 


cover the country like a gigantic spider 


believe, but it is a 


1948 there were 


web. It is hard to 
that at the end of 
251,330 miles of natural-gas transmission 
United States. That's about 


miles than there are 


tact 


lines in the 


26,000 more point 


to-point railroad lines; and it exceeds 


lines by than 
major portion of the 


the total oil pipe more 
100,000 miles. A 
gas industry's $3%%-billion expansion 
program has been earmarked for trans- 
mission lines 

The 


cently announced that natural-gas pipe- 


Federal Power Commission re- 
line authorizations during the 12 months 
1949, totaled 7045 miles 
of line. This will increase the daily gas- 
transmission 2600 million 
cubic feet. This construction, when com- 
pleted, will cost about $600 million, and 
will have a daily Btu. throughput equal 
to 446,000 barrels of oil. To look at it 
way, the lines authorized just 


ending June 30, 


capacity by 


another 


during this one year can transport an- 
nually energy equal to 163 million bar- 
This is equivalent to 50 per- 


fuel oil sold in 


rels of oil 
cent of all the distillate 
1948 


Where Does It Go? 


This tremendous volume of gas is 
going all over the country—to the Middle 
West, the Pacific Coast, the deep South 
and, most important so far as your 
interests are concerned, into the densely 
industrialized At- 


There, for the 


populated and highly 


lantic seaboard states 
most part, it will be sold to existing gas- 
distributing companies for resale to mil- 
lions of domestic, commercial, and indus- 
trial customers. This is to be the greatest 
market that has 


invasion of any fuel 


ever been conducted at one time in all 
history. A recent study conducted by the 


American Gas Journal shows that the gas 
companies within reasonable distance of 
the pending and proposed pipe lines have 
a total of than 68 


most of 


more million cus- 


tomers, whom are at present 


receiving low Btu. manufactured gas 


Although natural gas production has 


been doubling every 10 years, new re- 


serve discoveries have been increasing 


even faster. For example, the net produc- 


tion in 1920 was about 800 billion cubic 
and the estimated recoverable re- 
stood at 15 trillion. In 1948 our 
net production was in excess of 6 trillion 
cubic feet, and the had 
“depleted” from 15 trillion to 174 trillion 


tect, 
serves 
reserves been 
cubic feet 

Natural gas will soon be available in 
quantity in New Jersey, eastern Pennsyl 
New York, New 
Much of this territory has long 
market of 


vania, and most of 
England 
considered the top oil 
Here the 


each depending on its own 


been 


the nation local gas utilities, 
situation so 
usage 


far as the manner and extent of 


are concerned, will use natural gas as a 


substitute for gas oil in reforming and 
enriching, or they will convert their cus 
tomer’s appliances and go to the dis 
tribution of straight natural gas 


Even though the fuel requirements of 


these eastern areas are growing by leaps 
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New Taylor TRANSAIRE’ Pressure Transmitter with 


NARROW RANGE SPANS 


FIRST TIME in history! 
A simple force-balance 
pressure instrument that 
measures and transmits 
the smallest pressure 
changes up to 1000 ft. with 
an accuracy of )2% of the 
range span (conventional 
devices are only accurate up 
to }2% of upper range limit.) 
Taylor’s new TRANSAIRE Pressure Transmitter gives 
you accuracy and sensitivity never before possible in 
pressure measurement plus the convenience of sup- 
pressed ranges at high pressure levels. 


SEVEN IMPORTANT ADVANTAGES: 


1. RANGE SPANS OF 20 AND 40 PSI available throughout 
range limits of 35 to 415 psia. With accuracy established 
at '2% range span, you can expect precise measurement 


to. psi with 20 psi spans, and .2 psi with 40 psi spans 
and consequently proportionately closer control. 

2. VOLUMETRIC TYPE PRESSURE SYSTEM is extremely accurate. 
Being a completely closed system there is practically no 
hazard of clogging. Type 316 stainless steel diaphragm 
and connection give maximum corrosion resistance. 


* Trade-Mark 


TAYLOR 
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INSTRUMENTS MEAN ACCURACY 


3. PERFECT FOR MANY JOBS, especially on thin fractionat- 
ing columns in chemical and petroleum industries, ete. 


4. STANDARDIZED 3 TO 15 PSi OUTPUT Air Pressure means 
you don’t have to individually calibrate receivers or 
receiver-controllers. Instrument transmits output pres- 
sure in proportion to measured pressure with accuracy 
of +0.06 psi. 

5. OPERATING RANGE VARIED by simple screwdriver adjust- 
ment. 

6. INTERCHANGEABLE MANIFOLD ASSEMBLIES make 20 and 40 
psi range spans optional. 

7. INSTRUMENT QUICKLY TRANSFERRED from one job to an- 
other having different range by simply inter-changing 
spring sub-assemblies. 

This Taylor TRANSAIRE Pressure Transmitter is an- 
other step in Taylor's program to produce industrial 
instrumentation unsurpassed in accuracy, simplicity, and 
durability. We're doing this, of course, to help you keep 
costs down and quality up. Ask your Taylor Field En- 
gineer! Or write for sutteTin 98099. Taylor Instrument 
Companies, Rochester, N. Y., and Toronto, Canada. 


Instruments for indicating, recording and a 
temperature, pressure, humidity, flow and liquid level. 


FIRST 


9 





bounds, it only stands to reas« ‘ all the oil-burner installations are n 


i 
he annual absorptix hundreds of these eight states. And better than 55 


trillions of Btu.’s n of natural percent of all the centrally heated dwell 
gas cannot be accomplished without ings in New England are heated by oil! 
some tuels suffering losses. One indica According to a recent study published 
tion is this fact: In natural-gas areas the by the University of Illinois, 8-cent-per- 
annual average and commercial therm gas is equal to No. 2 fuel oil at 

nsumption p u n 75,000 cubic 11.2 cents per gallon, or to anthracite 
eet of thousand-Btu. gz rhe average coal or coke at $20 per ton. The study 
consumptior England and metre takes 

litan New rk has been only 25,000 


cubic feet ) lanul. ures as_ whicl 


into consideration burner effi- 
ciencies, so that the costs to the user 
are comparable, and 8-cent-per-therm 


: : : ee P 
ntains only hi value otf gas would be considered a reasonable 


natural gas. Reducing ! nature natural-gas heating price. Both oil and 
solid fuels are selling at prices higher 
than that in most of these sections today 
Looking at it nationally, about 6.6 
million of the 20 million gas-using homes 
in the United States are already heated 
by gas, and an additional 693,000 new 
space-heating customers are expected by 
this coming winter. Needless to say, the 
great majoritvy—something like 6,450,000 
of the gas-heated homes are on natural- 
gas lines. In the main, manufactured gas 
esirable utili has not competed successfully with oil 
as joys about a 96 

f heating: in Ohio, 

and in states like 

Oklahoma, it is practically 

However, vou don’t have to 

h saturations in the 

the first place, under present 

it would be economically im 

gas lines which 

aad if all homes now 

convert to natural gas 

ance, to do this in New England 

ne would require two lines, each capable 

ymbined « apacity of hot! 

Texas Eastern Transmission Cor 

If New Jersey and New 

wuld take five 

ing capacity 

the technical details 
ad-balancing problems, you can rest 
ar investment 

handle suct 

unbalance oad 1 ot be ec 

ically feasible 

allowing 

am througl 
are thousands of 

relatively sizable ir 

heating equipment. S« 

price of heating oil remains 
asonable rar ge, compared to 

likely that these house- 

to throw out their oil 
for a slight operating or 


advantage 


industry : vi Residual Oil 
nounced d last market in which oil can ex 

Another oil rk whicl ! I competition from natural gas is in 
threatened by natural ‘ he residual-oil market. This is the mar 
home and commerci atin i in which oil has been replacing coal 
kerosine, heating oi ’ 1 steadily and irresistibly over the years 
market in New Jersey, \ ! \ New York financial paper stated re- 


1 


New England—more th: 5 per cently that “coal produced only 44 per- 


80 


cent of the output of electric utilities 
during July the lowest figure on rec- 
ord.” True, natural gas contributed 
somewhat to this new low of the coal 
industry, but it is hardly a drop in the 
bucket compared with the coal replaced 
by low-priced heavy oil. Some utilities 
in the East are planning to use, and will 
use, a certain amount of natural gas as 
boiler fuel, but it is not believed that 
the total will ever be very sizable 

Natural gas is too superior a fuel t 
be used extensively in this manner in 
the eastern areas, where both oil and 
coal are plentiful. Primarily, its use for 
this purpose will only be where load 
balancing requires it. The Federal Powe: 
Commission, without any authority ac- 
tually to regulate end uses of gas, has 
adopted the attitude that its use for 
boiler fuel should be discouraged, and 
new certificates issued quite generally 
contaim service provisions which keep it 
to a minimum 

Not to be overlooked on the plus side 
of the oil-industry outlook are the al 
most spectacular developments whic 
have been made in recent years in the 
manufacture of gh-Btu. oil gas. The 
initial cost of equipment to man 
facture such gas is low, compared t 
other methods, and there are many ad 
vantages to both the gas utilities and 
their customers. So far as the gas com 
pamies are concerned, the wide range « 
interchangeability between high-Btu. oil 
and natural gas makes the former most 
attractive as standby and peak shaving 
equipment. There are about 70 of these 
installations in the United States, and 
the list is growing every day 

It is perfectly conceivable that, under 
certain conditions, high-Btu. oil gas car 
be made and sold in many sections of 
the country at a cost less than that of 


natural gas delivered at the city gate 


Fuel Revolution 


foregoing indicates at least 
one thing: that we are in the midst of 
1 fuel revolution. But there are factors 
which are aside from and above the cold 
statistics of any industry's prospects 


They are such intangibles as intelligen 


research, adaptation to change, and plair 
old-fashioned salesmanship 

To the alert and the aggressive, change 
is never devastating—even though it may 
be momentarily disturbing. The oil in 
dustry has long since gained the reputa 
tion of being a fast and shifty fighter it 
anv ring. Its whole history has been one 
of anticipation of, and adjustment te 
new conditions. Whether those adjust- 
ments had to start in the field, at the 
refinery, or in the marketing of the 
product, they have always been made 
And the author is thoroughly confident 


that they will be made now' 
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GOR Hosting Hiciency* 


WITHOUT THE USE OF BLOWERS, FANS OR OTHER MECHANICAL EQUIPMENT 


YPFLO” 





Operating Data 





Unbelievable . . . not when 


Stack Temperatures 640° F. so ee - 
Furnace Temperature 1360° F. ws 0 Bem "Uple" Boome 
Oil Temperatures 
Heater Inlet 339° F. look at the operating data 
Radiant Outlet 601° F. 
Oil Flow 828 Bbls/hour shown on the left. 


Draft 5 
Stack 0.23” Before building or remodel- 
Orsat ing an existing plant, call on 


co: 13.0% Born and learn all of the many 
Oo: 3.0% 
Excess air 16.0% 

* Efficiency (H.H.V.) 79.8 % with a Born “Upflo” Heater. 
Efficiency (L.H.V.) 86.3 % 


BORN 22x 


Representatives: LOS. ANGELES, CALIF., G. R. Nance G Co SHREVEPORT, "LA , Bass Sales G Equipment Co 
HOUSTON, TEXAS, Sales Engineering Co. of Houston, Inc ‘ 
Canadian Associates: BRANGON, MANITOBA, Canadian Brown Steel Tank Co., Ltd 


Incredible . . . not at all. Just 


reasons why you'll do better 
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Some 30 alloy steels, each identified by its Ameri- 
can Iron and Steel Institute number . . . able to 
thwart attacks by chemicals and atmospheres over 
a wide range of concentrations, pressures and 


temperatures...carry the family name “Stainless.” 


The addition of chromium in excess of 11% to 
steel provides, according to most generally ac- 
cepted theory, a thin, adhering self-healing oxide 
film that protects the underlying metal. The re- 
sult is a series of alloys highly resistant to cor- 
rosion and tarnishing in a wide variety of corro- 
sive media. 

Six per cent or more of nickel when added to 
chromium stainless steels produces a series of al- 
loys of improved corrosion resistance known as 
the austenitic chromium-nickel stainless steels. 
Recognition by industry of this improvement is 
indicated by the fact that approximately two- 
thirds of all stainless steel tonnage produced is 
of the chromium-nickel type. 


In the annealed condition austenitic chromium- 


nickel stainless steels are strong, tough, ductile 
and pliable. When cold-worked they are effective- 
ly strengthened and hardened; a tensile strength 
in excess of 200,000 p.s.i. is easily developed. An- 
nealed, and even in the cold-worked condition, 
they are adaptable to many forming operations. 


In all conditions they are readily weldable. 


At elevated temperatures, austenitic chromium- 
nickel stainless steels are distinguished by their 
strength and outstanding resistance to oxidation. 
At temperatures down to —300° F. they retain 


their toughness and unusual strength. 


Other elements are sometimes added to give 
specific properties: to improve machinability, en- 
hance scaling resistance, improve resistance to 


corrosion in specific, difficult cases. 


Leading steel companies produce austenitic 
chromium-nickel stainless steels in all commer- 
cial forms. A list of sources of supply will be 


furnished on request. 


Over the years, International Nickel has accumulated a fund of useful informa- 
tion on the properties, treatment, fabrication and performance of engineering 


SERVICE 


alloy steels, stainless steels, cast irons, brasses, bronzes, nickel silver, cupro-nickel 
and other alloys containing nickel. This information is yours for the asking. 


Write for “List A” of available publications. 


THE INTERNATIONAL NICKEL COMPANY, INC. new vorx sx 
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REFINERY and 
Other PLANT CONSTRUCTION 


McMurray to Build 
Tyler Cat Cracker 


A 5000-barrel-per-day system is to be 
constructed by Universal Oil Products 
Company at McMurray Refining Com- 
pany’s Tyler, Texas refinery. Included 
in the plans are a fluid cat cracker, gas 
concentration unit and feed preparation 
and cycle oil cracking unit. Its comple- 
tion, scheduled for next fall, will climax 
the refining company’s expansion and 
modernization program started 18 
months ago 

The gas concentration system will 
extract propane and butane and at the 
same time prepare stock for the poly- 
merization unit recently placed in opera 
tion at the plant. The feed preparation 
system is designed to give maximum 
flexibility in products selection. Crude 
for the plant is drawn from the East 
Texas field. Last year it processed over 
2 million barrels 


Evangeline Completes 
Portable Perco Unit 


4 400-barrel-per-day $38,000 portable 
Perco Cycloversion unit to reform distil 
late and engineered and designed by 
Grebe & Doremus Process Company, has 
been installed in the Jennings, La., re 
finery of Evangeline Oil Refining Com 
pany. Fabricated in Houston by Mason 
Brothers, the unit delivered to the 
plant ready for operation except for set 
ting the fractionating tower and connec 
ting the process and utility lines 


IROM's ITALIAN Refinery 
Plans Recovery Project 


Present production of an Italian refin 
ery located at Porto Marghera, near 
Venice, will be increased from 3.9 million 
barrels per year to 8.2 million barrels an 
nually under an industrial recovery proj- 
ect, the Economic Administration an 
nounced in Washington and Rome. The 
project calls for the installation of a com 
bined atmospheric and vacuum distilla 
tion unit, and acid treating and contact 
filtration unit for lube oils, and electric 
generating unit and facilities for truck 
and tank car loading 

Estimated cost of expanding and mod 
ernizing the facilities of IROM (Societe 
Raffinzione Olli Minerali) is the equiva 
lent of $6.4 million including $2 million 
in ECA assistance funds. The remainder 
of the costs will be provided by the com 
Italian currency. ECA's funds 
used for the purchase of special 
United States and for 


was 


pany in 
will be 
equipment in the 
engineering tees 

The 
and serves the 


Valley, Venice 


Middle East crude 


industrial area im the Pe 
Adriatic ports 


refinery uses 


and other 
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Petroleum Refiner’s construction boxscore 
(see next page following construction 
notes, below) is an exclusive feature, 


It was severely damaged during the war, 
but has since been rehabilitated and is 
now operating at capacity 


Trinidad Leaseholds 
Sets New Gaso Goal 


Trinidad Leaseholds, Ltd., hopes by 
1952 to have its Trinidad refinery mod- 
ernized to the point where the company 
will have ample cracking capacity and 
be able to make gasoline to meet any 
likely specification required by any 
world market, according to a statement 
made last month by Board Chairman 
Simon J. Vos, the most important part 
of the $16 million refinery moderniza- 
tion program, which the company has 
asked the British government to ap 
prove, is the installation of a fluid cata- 
lyst cracking plant with a capacity of 
15,000 barrels per day, with attendant 
vacuum distillation column for feed 
preparation 

Capacity of the refinery, in excess of 
65,750 barrels per day, cannot be utilized 
economically, according to Vos, as the 
capacity of the cracking plant does not 
match this thruput. The company has 
negotiated a long-term contract with its 
most important supplier of Trinidad 
crude, Apex (Trinidad) Ojilfields, Ltd., 
and the Trinidad government has 
granted Vos’s company an exemption 
from duty for oil imported for 25 years 


Shell Development Expands 
Emeryville Laboratories 

Plans to erect a new four-story build- 
ing at its Emeryville, Calif., laboratories 
have been announced by Shell Develop 
ment Company. The new space is needed 
to carry on the company’s research plans 
which currently call for an expenditure, 
worldwide, of about $24 million yearly 

The new building, which is part of a 
larger construction already under way, 
will allow for a shifting and reallocation 
of space within the plant and wiil pro- 
vide additional space for both laboratory 
facilities and staff 


Brown & Root Awarded 
United Gas Contracts 


Contracts totaling $1 million have 
been awarded by United Gas Pipe Line 
Company to Brown & Root, Inc., Hous- 
ton, for the construction of gathering 
lines, a transmission line and a gas 
dehydration plant designed to withdraw 
30,000 mef. gas daily from 13 fhelds in 
DeWitt and Goliad counties southeast 
of San Antonio 
provide for 34 miles of 
12-mile 16-inch 
connected to 
Austin and 


Contracts 
lines and a 
line to be 
running to 


gathering 
transmission 
the main lines 
San Antoni 


ompany Publication 


which offers in easy-to-read fashion the 
up-to-date building picture. 


ECA Approves Funds for 
Scottish Petrochem Plant 


A petroleum chemical plant at Grange- 
mouth, Scotland, for the production of 
ethyl and isopropyl alcohol has been 
approved by Economic Co-operation 
Administration. The project for British 
Petroleum Chemicals, Ltd., provides for 
alcohol plants as first part of a three- 
Stage construction program. 

Anglo-Iranian Oil Company, Ltd., one 
of the plant’s joint owners, will supply 
raw miaterials to the new plant which 
will be located adjacent to its Grange- 
mouth refinery. Total cost for the first 
stage of the program is the equivalent 
of $17+million, including $6.5 million in 
ECA funds to cover engineering fees 
and services and purchase of special 
equipment in the U. S. Remainder of 
construction costs will be furnished by 
plant’s other joint owner, Distillers 
Company, Ltd 


New Owners of Atlas 
Plan More Facilities 


The 12,000-barrels-per-day refining 
facilities of Atlas Oil & Refining Cor¢ 
poration, located at Shreveport, La., and 
its pipe line facilities from Magnolia 
field, Ark., to Minden, La., will be sold 
to Chicago Corporation about January 
1, according to an agreement betweeft 
the two companies. In acquiring the fas 
cilities, Chicago Corporation will be 
acting on behalf of a group of come 
panies which will take over the operate 
ing functions under a new name No 
change in the management is contems 
plated 

Additional facilities will be constructed 
by the group, and refinery operationg 
will be expanded to include the process« 
ing of distillate stocks from one or 
more gas plant operations in which the 
participating members of the group 
have interests 


Sohio to Expand Cleveland 
Cat Cracking Facilities 

Plans for a $4.5 million expansion of 
the catalytic cracking facilities at Stand- 
ard Oil Company’s (Ohio) Cleveland 
refinery No. 1 will provide capacity 
within the range of 18,000 to 22,000 bar- 
rels of feed stock per day. It is antici- 
pated that the facilities will be in opera- 
tion in about 15 months 

This expansion is part of Sohio’s $100 
million three-year program. The present 
cat cracking unit at the refine ry was 
built in 1944 to produce wartime aviation 
gasoline and has a capacity of approxi- 
mately 12,000 barrels of feed stock per 
day 

Construction plans being prepared by 
the company’s engineering department 
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TABULATION OF REFINERY AND OTHER PLANT CONSTRUCTION 
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8.0.D., Day & 
Zimmermann 


Badger 


Badger 
Badger 
Badger 
Staff 


Chemico 

Staff, Lindsay 
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er, Foley & 
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Staff 
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Staff 
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Staff 
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Staff 
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Union Iron Wks 
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Staff 
Staff 
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Staff 
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Staff 
Staff 
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- steam-jet 
refrigeration 
unit 


No similar unit as large as this 4000-ton giant had 
ever been operated before, but Lummus’ record of 
achievement and heat-transfer engineering experience 
won the contract. 

The unit provides a dependable, low-cost supply of 
chilled water. Like all Lummus steam-jet refrigeration 
units, it has these operating advantages: 

@ no expensive refrigerant replacement 
@ no moving parts to replace 

@ low maintenance cost 

© simple operation 

@ long service life 








Me 


t ome 


Detroit + Ft. Worth - . 
Rochester + 
Athens - Buenos Aires 


LUMMUS COMPANY 
Heat Exchanger Division 
259 West 14th Street, New York 11, N. Y. 


LUMMUS 


Atlanta - Besten ° Chieage * Cleveland 





St.Louis + San Francisco 
* Honolulu - 
Montreal + Paris + Rome + San Juan, P. KR. 








Lummus designed and built this 
4000-ton Steam-Jet Refrigeration 
Unit for the Ethyl Corporation at 
Baton Rouge, Lovisiana 


Lummus steam-jet refrigeration units are used to chill 
water for air conditioning systems and for petroleum, 
chemical, and other industrial processes. These units 
operate with minimum quantities of steam and con- 
densing water, utilizing either exhaust or live steam 
and do not require specially treated make-up water. 


Whether your refrigerating requirement is in tens or 
thousands of tons, you can get a dependable, economi- 
cal steam-jet unit engineered for the job by Lummus. 
Many standardized units are available to meet a wide 
range of requirements. If your problem is a special 
one, Lummus engineers have the knowledge and ex- 
perience to help solve it. 


Write for 
illustrated bulletin 


We shall be glad to send you a 
copy of a publication containing 
16 poges of design data, 
illustrations, and diagrams of 
heat transfer equipment. Ask for 
Bulletin M-303. 


LOOK TO LUMMUS for Steam Surface Condensers ¢ Evaporators e Feed Water Heaters @ Boiler Blowdown Heat Exchangers 
Steam Jet Air Ejectors e Steam Jet Refrigeration ¢ Barometric Condensers e Heat Exchangers e Process Condensers @ Reboilers 
Steam Generators (Indirect Fired) e Fuel Oil Heaters e Lubricating Oil Coolers e Pipe Line Coolers e Jacket Water Coolers 
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7 Keasons why Rockwood Valves 


9000 0006 


are your Pest Buy/ 
Full round open area - no turbulence in 
fluid stream. 


Leak proof after continued use. 


New floating ball - resists pitting, scratch- 
ing and abrasion. 


No exposed seating surface in open or 
closed position. 


Easy to open or close under full pressure. 
Installed in any position. 


Quarter turn (90°) opening and closing 
valve. 


ROCKWOOD 


BALL TYPE 


VALVES 


PROVIDE 


th (00 maintenance 
Ww 


Rockwood Ball type Valves continue to 
prove themselves superior to all other 
makes of valves with on-the-job per- 
formance throughout industry, day 
after day. 


The full round open area of the Rock- 
wood Valve does not permit the shape 
of the fluid stream to change—assures 
full round flow and minimum line pres- 
sure drop. New resilient, synthetic 
rubber seat in combination with the 
hard chromium-plated floating ball 
makes a tight seal—will not leak after 
continued use. Seating surface is pro- 
tected in both open and closed positions. 


Quarter turn fully opens and closes 
valve — operates easier and faster — 
improves worker efficiency. 


When you replace your obsolete valves 
with Rockwood Ball type Valves, you'll 
appreciate the longer service-life with 
no maintenance. Available in bronze in 
all pipe sizes from 42” to 2” for 300 
p.s.i. working pressure. 


For additional informotion and uses, 
write for bulletin V-4. 


Distributors in all principal cities. 
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TABULATION OF REFINERY AND OTHER PLANT CONSTRUCTION—Continued 


Daily Estimated Probable 
COMPANY Plant Site Project Capacity Cost Status Completion Licensor Engineering Ceantractor 





Oklahoma Refg. Co Seminole, Okla Refinery 200 bbls $40,000 4th Qtr., 1949 
Old Duteh Refg. Co Muskegon, Mich. Platforming Unit 2,000 bbls. Completed U.O.P. U.O.P. Staff 
*Osceola Refining Co | Reed City, Desalting Unit 2,000 bbis $10,000 Authorised 4th Qtr., 1949 Petreco Petreco Staff 
Ine Mich 
Pan-Am. Seuthern El Dorado, Ark. | Delayed Coke 9,300 bhis Planning Sept., 1950 Lummus 
Corp Water Cooling 
Tower, Steam 
Gen. Boiler, 
Coke & Load 


Lummus 


ing 
Blue Island, Ill Houdri, Cat 5,000 bbls $400,000 Under Constr. 4th Qtr., 1949 Houdry Houdry 
Crk } 


Recov 
Flat Rock Cat. Cracker 3,000 bbls $2 million Planning 
ties, Inc Mich 
Phillipe Pet. Co Kansas City.Mo. Cat. Crack 24,000 bbls. $10 million Under Constr 
Phillipe Pet., et al Edmond, Okla Absorp. Pit 60,000 mef Authorized Mar., 1950 
Add 
The Pure Oil Co Toledo, Ohio Revamp. Crd Under Constr. 1949 Cat. Const: 
Reform 
The Shallow Water Shallow Water Reforming Unit 1,250 bbls $85,000 Under Constr. April, 1950 Koch Eng Koch Eng 
Refining Co Kansas 


Dec., 1949 Braun Brown 
Ref. Maint 


Skelly Oil Ce El Dorado, Kans.| Crd. Dist. Cat +35,000 bbis $8-10 milhor Under Constr Mid 1950 
Crk 


Socony-Vacuum E. St. Louis, Til.) Crude Distil 15,000 bbis Completed Staff Bechtel 
Socony-Vacuum E. St. Louis, I.) Thermal Crack 13,200 bbis Under Constr Jan., 1950 Staff Bechtel 
Socony-Vacuum EF. St. Louis, Ill, Misel. Ref. Adds. Under Constr. Jan., 198 Staff, Bechtel Bechtel 
Socony-Vacuum E. St. Louis, Ill.) Delayed Coking | 8,700 bbis Under Constr Q , 198 Staff, Bechtel Bechtel 
Socony-Vacuum Augusta, Kans. | Houdry Conver- 15,000 bbis Planned Mid., 1950 Socony-Vacuum 

sion to T.C.C 
Socony-Vacuum Trenton, Mich Houdry Conver- 15,000 bbis Planned Mid., 1950 Socony-Vacuum 

sion to T.C.C 
Standard Oil Co. Whiting, Ind. Outside Battery Under Constr 1949 

Indiana Limit Facilities 
Standard Oil Co Cleveland, Ohio | Houdry Cat $450,000 Under Constr Jan., 1950 
Ohio Change 

*Standard (Ohic Cleveland, Ohio | Cat. Crk 8,000 bbls Jan., 1951 

Expansion 
Standard (Obio Lima, Ohio Inc. Tank. Cap. | 384,000 bbis $240,000 Under Constr May 1, 1950 Staff Hammond 
Standard (Ohio Lima, Ohio Liquid Gas Pit $220,000 Under Constr Dee. 31, 1949 Staff Undetermined 
Standard (Ohio Lima, Ohio Furfural Refg 76,000 gals $13 million Contracted 4 Texaco Lummus Lummus 
Standard (Ohio Lima, Ohio Crd. Dist. Coke 15,000 bbis $5.5 milhor Under Constr. Z y Kellogg Kellogg Kellogg 
Standard (Ohio Lima, Ohio Solvent Dewax 1,800 bbis. Under Constr. Mid., 195 Texaco Lummus Lummus 
Standard (Ohio Lima, Ohio Vacuum Unit 9,000 bbis. Under Constr 
Standard (Ohio Lima, Ohio , 800 bbls Under Constr Mid., 
Sun Oil Co Toledo, Ohio ‘ ack, 30,000 bbls $20 milhor Under Constr Jan., 1950 Houdry Houdry, Cat 

Constr., Process 
Eng., Sta 

Sun Ol Toledo, Ohio Compressor Sta. 3,840 hp. Designing Fluor 


Fluor 


The Texas Co W. Tulsa, Okla Expand, Mod- 30,000 bbls $15 millior Under Constr Dee., 15, 1949 Kellogg, Foster | Kellogg, Foster 
ernize Refinery Theeler, U.O.P.| Wheeler 
The Texas Co Lawrenceville, Expand Refinery, 120,000 bbls Design April 1, 1951 Foster Wheeler, | Foster Wheeler, 
I}linows Kellogg Kellogg 
Tide Water Associated Drumright Houdriflow Unit 4,500 bbls Unter Constr Late 1949 Houdry Process Eng 
, Oklaboma Cat. Cracker 
U. 8. Dept. of Interior, Louisiana, Mo Demonstration | 80 bbls $5 million 
oil-from-Coal 
*Vickers Petroleum Potwin, Kans Therma! Poly 250 bbls $100,000 Authorised Feb., 1950 ’ Ref. Eng 
‘ nit 
Hartford, Ill Fluid Cat 7,500 bbls $2.5 million Under Constr. Dee., 1949 Koch Staff 
\ . Cracker 
Wood River O&R Hartford, Ill Vacuum Unit 15,000 bbls $700,000 Under Constr. 1949 Koch 


Under Constr Feb., 1950 Koppers Koppers 


Ref. Eng 


Staff 


SOUTHWEST 

*Ada Oil Ce : Loading Sta Under Constr. Nov., 1949 Belleo 

Alba Refg. Co Alba, Texas Asphalt Refining 1,500 bbis $125,000 Under Constr. Nov., 1949 

Amarillo Oil Ce Exell, Texas Compressor Sta. 600 hp Completed Staff Bowden 
Exten 

Calumet Refg. Co Princeton, La Blending il 700 bbis. Under Constr. Ist Qtr., 1950 
Tank House 

Carthage Hydrocol, Brownsville Hydroeol 87,000 mef 


Staff Staff 


$26 million Under Constr Dee., 1949 Hydro-Res., Inc.|) MeKee, Hyrdo- | MeKee 
Texaco Res., Inc 
Rarly 1950 Fluor Fluor 
Day & Zimmer- 


ne ex 
Cities Serviee Oil Chico Field, Tex. Natl. Gaso. Pit 22,000 mef Desrgning 
Cities Service Oil St. Rose, La Lube Oil Blend- | 4,000 bbls $750,000 Under Constr. Late 1949 Day & Zimmer- 
ing man man 
Coastal Refineries McAllen, Texas | Cycling Plant 75,000 mef nder Constr Mar., 1950 Gaso. Plant Gaso. Plant 
Ine. & Mayfair 


McAllen, Texas | Gaso. Plant 20,000 mef $1.5 million Under Constr Dec., 1949 J. & L, Constr 
Continental Big Lake, Todd | Gas Recovery 10,000 mef $3 million ‘ompleted Ref. Maint. Ref. Maint 
Field, Plant 
*Continental Gaso. Pit. En- 7,000 mef oder Constr. J. & L. Constr J. & L. Constr 
Texas largement 
Continental& Assocs Near Nordheim, | Gas Comp 12,000 mef $1 milion nder Constr 
DeWitt 
County, Texas 
Cosden Pet. Cory Big Spring, Tex. | Fluid Cat. Pit 6,000 bbls $2 millon Completed U.OP U OP. Ref. Eng 


Under Constr. 0. L. Olson Ole Olson 


Dee., 1949 None Process Eng Process Eng 


Del Rey Petroleum Chesterville Pressure Absorp 25,000 mef 
‘o Colorado tion Plant 
County, Texas 
Department of the Houston, Texas | Anhydrous Am- | 2,100 tons $2.5 million Relocating 
Army monia Facility monthly 
Dow Chemical Cc Freeport, Texas | Ammonia Plant | 100 tons $5 million Planning Late 1950 
Dow Chemical Freeport, Texas Chlorine Addi- Under Constr. Late 1949 Staff Tellepsen 


4th Qtr., 1949 Girdler Corp. Hercules Powder 
Co 


thon 
El Paso Natural Gas | Mohans Field, Gasoline Plant 16,700 mef Under Constr 
c 


Dec., 1949 Fluor Staff 
exas - 
Mohans Field Treating Plant nder Constr Dee., 1949 Fluor Staff 


E] Paso Natural Gas. 
$1.8 millior nder Constr Jan., 1950 Staff 


El Paso Natural Gas. Moore County, | Compressors 10,600 hp 
Texas 
Natural Gas... Moore County Gas Dehydra 130,000 mef $55,000 nder Constr Jan 
Texas tion adds 
o Natural Gas. | Castro County, | Compressor Sta. 4,050 hp $1.1 million nder Constr » Staff Staff 
Texas 
Natural Gas. Crane County Compressor Sta. 4,400 hp. $1.27 million 


1950 Stearns-Roger Staff 


nder Constr . Staff Staff 
Texas 

Natural Gas. Eetor County Compr. Unit 3,200 hp. $550,000 nder Constr. . Staff 
T 


exas 
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Victoria, Texas Chemical Inter 


Raton Rouge 


$40 milhor 


1,000 mef 
110,000 mef 
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Paso 
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5,500 by $1.35 m 


$325,000 
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5,000 bbls 


$325,000 
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Design 


Under Constr 
Under Constr 
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Completed 
Completed 


Under Constr 


Projected 
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Completed 
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Completed 


Design & Eng 
Authorized 
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nder Constr 
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Under Constr. 
Completed 
Completed 
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ler Constr 


Under Constr 


Under Constr 


Under Constr 
Under Constr 


Under Constr 
Under Constr 


Under Constr 


Contracted 


Early 1951 
May, 1950 
4th Qtr., 1949 
4th Qtr, 1949 


Jan., 1950 


Feb 


1950 


Early 1950 


1450 
1950 


Aug 
Oct. 


ly4y 
Late 1950 


Nov., 1949 


Feb., 1950 


1950 
Mar., 1950 
Dec., 1949 


Des., 1949 


Late 1949 
Karly 1950 
Spring, 1950 


Jan. 1, 1950 U.OF 


Nov., 1949 Chemies 
4th Qtr., 1949 
Dec., 1949 


Chemoce 


4th Qtr., 1949 


1949-50 


Late 1949 


Farly 1950 
4th Qtr., 1949 
4th Qtr., 1949 
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4th Qtr. 1949 
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Feb 
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Jan., 1950 


Jan., 1950 


Jan. 1950 
1949 
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J. & L. Constr 
Staff 

Badger 

Brown & Reot 
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Staff 


Stearns-Roger 
Stearns-Roger 


Ref. Eng. 
Ref. Eng 
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Staff 
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Plant 


Caso 
Caso 


Dresser 
Tellepsen 
Tellepeet 


Fergusor 
J&L. ¢ 
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Staff 
Staff 


Ref. Eng 
Ref. Eng 
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One Year... Kight Units 
16,800 Bhls. Per Day 


Houdriflow units ordered set record 
for all Catalytic Cracking Processes 


When Salt Lake Refining and California Refining 
ordered new HOUDRIFLOW catalytic cracking units, 
another 35,000 bbls. per day were added to the total 
capacity of HOUDRIFLOW units on order and under 
construction. More in the last year than any other 
catalytic cracking process in the U. S. 
HOUDRIFLOW employs a new gas-lift principle for 
the catalyst circulation as well as many other im- 
provements resulting in greater flexibility in operation 
and increased profits. 


IT WILL PAY YOU TO KNOW HOUDRIFLOW 


HOUDRY PROCESS CORPORATION 


225 SOUTH 15TH STREET 
PHILADELPHIA 2, PA. 
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.. the turbine 
that will fit in anywhere: 


Tailored to suit the actual requirements of your 


True centerline supports 

Readily removable packing cases 
Sealed bearings 

Sealed governor 

Balanced double-seated valves 


Economical liner type bearings 





/ 


application because of the wide range of permis- 
sible modifications available to the basic design. 
These include speed governors, pressure gov- 
ernors, location of exhaust, auxiliary controls, 
etc.—all combined with spark-proof and totally 
enclosed construction. Write for fully descrip- 


tive bulletin. 


4-725 


STEAM TURBINE DEPT., JEANNETTE, PA. 
PLANTS AT 
JEANNETTE, PA * RIDGWAY, PA. * AMPERE, N. J. * SPRINGFIELD, O. * NEWARK, N. J. 


DISTRICT OFFICES IN PRINCIPAL CITIES 


Petroleum Re finer—I 





COMPANY 





Plant Site 


Projet | 


Daily 
Capacity 


Estimated 
Cost 


States 


Probable 
Completion Licenser 


TABULATION OF REFINERY AND OTHER PLANT CONSTRUCTION—Continued 





Northern Natural 
Gas Co. 

The Pure Oil Co. 

Salt Lake Refining Co 

*Sioux Oil Co 

Socony-Vaeuum Oil 


o. 
*Stanolind Oil & Gas 
c 


0. 
Texas Gulf Sulphur 
‘0 


WEST COAST 


*Continental Oil Co 
*Coline Gasoline Co. 


General Pet. Corp 
General Pet. Corp 
General Pet. Corp 
General Pet. Corp 
General Pet....... 
Hancock Chemical Co 


Hancock Oil Co 
Ohio Oil Co 


Paloma Refining Co. 
Richfield Oil Corp 


Richfield Oil Corp 
Shell Oil Co 
Standard Oil Co. of 


Cali 
Standard Oil, Calif 
Union Oil Co. of Calif 
Union Oil of Calif 
Union Oil of Calif 


Union Oil of Calif 


Union Oil of Calif 


*Union Oil Co 


FOREIGN 
Canada 
British American Oil 


*British-American 
Oi Co 
Excelsior Refs., Ltd 


*Excelsior Refs., Ltd 

Hi-Way Refineries, 
td. 

Hi-Way Refineries 

Imperial Oil, Ltd 

Imperial Oil 


*Imperial Oi! 
Panther Oil and 
Grease Co. 
Shell Oil Co. of 
Canada, Ltd 


Latin America 


Admuinutracion 
Navional Combusti 


Conselho Nacional 
do Petroleo 
*Conselho Nacional 
do Petroleo 
*Conselho Nacional 
do Petroleo 
Creole Pet. Corp 
Creole Pet. Corp 
Ipiranga 8.A. cia 
Brasilera de 


Petroleos 
Mene Grande Oil Co 


Petroleos Mexicanos 
Petroleos Mexicanos 


Refinaria de Petroleo 
do Distrito Federal 


5. 
Refinaria e Exploracao 
de P: 


ie Patroleo Unias 
S.A 
Richmond Exploration 
‘0. 
Shell Caribbean Pet 
0. 
Shell Caribbean Pet 
0. 


Shell Oil of Venezuela 


Palmyra, Neb. 


Worland, Wyo. 
Salt Lake City 
Neweastle, Wyo. 
Casper, Wyo. 


Eunice, N.M. 
Worland, Wyo 


Ventura, Calif 
Ventura, Calif. 


Torrance, Calif 
Torrance, Calif 
Torrance, Calif 
Torrance, Calif 
Torrance, Calif 


Long Beach, Cal 
Long Beach 

8. Coles, Levee, 
Calif. 

Paloma Field, 


i) 
Cuyama, Calif 


Cuyama, Calif 
Wilmington, Cal 
Bakersfield, Cal. 


Bakersfield, Cal 
Brea Olinda, Cal 
Oleum, Cali 
Oleum, Calif. 


Oleum, Calif 


Oleum, Calif 


Oleum 


Montreal East, 
Quebec 
Edmonton, 
Alberta 
Lloydminster, 
Alberta 
Lloydminster, 
Alberta 
Saskatoon, 
Saskatchewan 
Saskatoon 
Leduc Field 
Regina, Sas- 
katchewan 
Winnipeg, Cda. 
Leaside, Toronto, 
Ontario 
Montreal East, 
Quebec 


Montevideo, 
Uruguay 


Mataripe, Bahia, 
Brazil 

Santos Sao 
Paulo 

Mataripe, Bahia, 
Brazil 

Amuay Bay, 

enezuela 

E] Roble Field, 
Venezuela 

Rio Grande, 
Brazil 


Puerto la Crus, 
Venezuela 
Poza Rica, Mex. 


Salamanca, Mex 
Rio de Janeiro, 
Brazil 


Capuava, Sao 
Paulo, Brazil 


Bajo Grande, 
Venezuela 


La Paz, Ven 


Mara, 
Venezuela 
Punta Cardon, 


Com 

A 
Gasoline Plant 
Cat. Cracking 
Thermal Crk. 
Topp. Revisions | 


| Storage Loading 
Rack 


Sulfur Recov., 
Gas Treat. Pits. 


Rev. to Gaso. 
"it. 
Rev. to Gaso. 


"it. 
H2S Absorption 
Noded Spheroid 
Cooling Tower 
Chemica! Treat. 
Two Coke 

Drums, Furnace 
H28 Recovery 
Ethylene Glycol 
Gas Lift 


Extend Absorp- 
tion Sect. 
Absorption 
Ha 
Comp. Pit. Extn. 
Add. Crk, Comp.! 
Ther. Crk. Gaso. 
Stabil., Treat. 
Crude Dist 
esearch Plant 
Revise Refg. 
Improve han- 
dling facilities 


Tankage and 
Utilities 


Shops, Misel 
Add. Ref. Facili- 


ties 


Cat. Crk., Poly. 
Refinery 

Cap. Increase [| 
Capacity Ine. 


Crude Topping 
Unit 

Thermal Crack 

Gas Absorption 
Add Distil 
Equip. 

New Refinery 

Grease and 
Compounding 
Fluid Cat 

Crk., Vac. Flash 
Gas Recov., 
Poly, Treat. 


Lube, Asphalt 
Jnite 


Therma! Crack- 
ing Refinery 
Refinery 
Refinery 

Crude Stills 


Repressuring 


Topping, Ther- 
ma) Cracking 

Refinery 

Gas Purification. 
Pressure Maint 

Crd.,Gasoil, Crk 

Complete 
Refinery 


Therma! Crack- 
ing Refinery 


New Refinery 
Gas Plant 
Gas Plant 


Comprehensive 


1,600 hp. 


000 bbis. 


25, 
| 1,200 bbls. 


5,900 bbis. 
8,000 bbis. 
30,000 mef 


20,000 mef 


20,000 mef 


2 million gal. 


8,400 gal. 
2,000 tons 
7,500 bbis. 
50 tons 
60,000 Ibs. 
1,800 bp. 
60,000 mef 
15,000 mef 
2,640 hp. 
9,000 bbis. 
10,000 bbls. 


13,300 bbis. 
2 mia. yr. 
3,000 bbis. 
1,500 bbis 
2,000 bbis. 
500 bbls. 


24,000 mef 
3,000 bbis. 


35,000 bbis 


7,500 bbis 


5,000 bbis. 


45,000 bbls 


60,000 bbls 


3,000 bbls 


30,000 bbis 


25,000 bbls. 
45,000 bbis. 


20,000 bbls. 


35,000 bbls 
90 tons 
90 tons 


50,000 bbis. 


$10 million 
$300,000 


$400,000 


$2.25 million 


$1 million 


$7.7 million 
$5 million 
$4 million 
$1.5 million 


$1.8 million 


$1 million 


$6.5 milhon 
$380,000 


$2.5 millon 


$3.5 million 


$175 million 


$13 million 


$12 million 


$32 million 


Under Constr. 


Projected 


Design 
Authorised 
Under Constr 


Under Constr 


Under Constr. 


Under Constr. 


Under Constr. 


Engineering 
Completed 
Completed 


Under Constr. 
Under Constr. 


Designing 
Engineering 


Under Constr. 


Planning 


Under Constr. 


Designing 


Under Constr. 
Under Constr. 


Completed 
Projected 


Under Conatr. 
Under Constr. 


Engineering 


Under Constr. 


Under Constr 


Completed 


Under Constr. 


Design 


Under Constr 


Under Constr. 
Under Constr. 


Under Constr 


Planning 
Projected 


Under Constr 


Under Constr. 


Under Constr. 


Planning 
Under Constr. 
Planning 


Authorised 


Contracted 
Under Constr 
Authorised 


Authorised 


Engineering 
Under Constr 
Projected 


Under Constr 


1949 


Houdry 


., 1951 
E. U.O.P. 


ly 1950 
Fall, 1949 
Dec., 1949 


| May, 1950 


Dec., 1949 
Jan., 1950 


4th Qtr., 1949 


| Early 1950 


Jan., 1950 
3rd Qtr., 1950 
Nov., 1949 


1949 
1949 
1949 
Late 1949 U.O.P. 
Braun 
Sept., 1950 

Dee., 1949 

Dec., 1949 

Ist Qtr., 1950 


Dec., 1949 


Feb., 1950 


Kellogg-U.0.P. 


1950 
1950 
Jan., 1950 
Jan., 1950 


Mid. 1950 
Jan., 1950 


Late 1950 


Ist Qtr., 1950 
1950 


Jan., 


Dec., 1950 


1950 


Foster Wheeler 


Early 1950 


Early 1950 U.O.P 


June, 1950 
Early 1950 
Early 1951 


Mid 1951 


Bechtel-Houdry 
Keech 

Staff 

Staff 

Girdler, C. F. 


Braun, Foster 
ia 


Ref. Maint. 
Ref. Maint 
Badger 

Staff 

Staff 

Staff 

Kellogg, Staff 
Badger 


Badger 
Fluor 


Fluor 

Fluor 

Fluor 

U.O.P. 

Braun 
Parsons, E. & A 
Mathews, 
Montgomery 
Parsons 
Austin, Field & 
Fry, D. R 
Warren Co., 
Montgomery 


Kellogg 


Ref. Eng 
Ref. Eng 


Braun 
Staff 


Foster Wheeler 


Kellogg 


Pan American 
Hydrocarbon 
.. Ine. 


Ref. Maint. 
Ref. Maint. 


Badger 
CBAal 
Fluor & Staff 
Staff 

Bechtel 
Badger 
Badger 


Fluor 


Fluor 

Fluor 

Fluor 

Braun 

Braun 

Ref. Maint 
Early, C. N. 
Peterson, 
Mathews 
Eaton & Smith, 
C.B.4L, Utah 

E. 8. MeKit- 
trick, Parker, 
Steffens & 
Pearce 


Kellogg 


Ref. Eng. 


Ref. Eng 
Braun 
Staff 


Fluor, Ltd., 
Kee 


Foster Wheeler 


Kellogg, Staff 


Foster Wheeler, 
G. White 


McKee 


McKee 
Fives, Lille, 
Schneider, Staff 


Mech. Constr 


Venezuela 


Refining 
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TABULATION OF REFINERY AND OTHER PLANT CONSTRUCTION—Continved 


Daily Estimated Probable 
COMPANY Plant Site Project Capacity ost Completion Licensor Engineering Contractor 


} or ¢ ly, 1950 Lummue Lummus 





Snare Snare 
ellogg Kellogg 
Houdry Process Cat. Constr 


Cat. Constr 
Foster Wheeler Foster Wheeler 


Foster Wheeler Foster Wheeler 
Badger Badger 
Hydroearbe 

Research 


Badger 


Badger 


Simon-Carves 
Ltd 


Badger 
Pp 


Kellogg-Lummus 
Foster Wheeler Foster Wheeler 


Foster Wheeler Foster Wheel 


Foster Wheeler 





Barnes 


U.O.P., MeKee 


leum Refiner 





Anaconda Duplex Tubes are manufactured to meet special 
needs... formed usually with seamless copper alloy tube 
drawn either inside or outside of seamless steel tube. 


ANACONDA DUPLEX TUBES resist water-side corrosion 


at Lake Charles operations of Mathieson Chemical 


either inside or outside of the steel tube, or 


DuPLEX HEAT EXCHANGER TUBES... steel, lined 
with Anaconda Arsenical Admiralty 439... are 
successfully withstanding the attack of corro- 
sive river water in the Lake Charles, La. plant 
of the Mathieson Chemical Corporation. 

These tubes are employed in two heat ex- 
changers recently built by the Alco Products 
Division, American Locomotive Company at 
their Beaumont, Texas plant, to handle 134,000 
Ib. per hr. of ammoniacal copper acetate on the 
shell side and 212,000 Ib. of river water per hr. 
through the tubes. 

Anaconda Duplex Tubes are special purpose 
tubes, designed to meet specific requirements, 
but are available in a wide range of sizes, gages 


and alloys. The nonferrous tube may be drawn 
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Duplex Tubes may be fabricated from two dif- 
ferent nonferrous alloys. 

Our Technical Department, with its wide ex- 
perience in solving many kinds of tube prob- 
lems and its extensive laboratory facilities, is at 
your service at all times. For further informa- 


tion, write for Publication B-2. 





Anaton pA 


trem mine te comsemer 
= 


HEAT EXCHANGER TUBES 
THE AMERICAN BRASS COMPANY 


General Offices: Waterbury 88, Connecticut 


Subsidiary of Anaconda Copper Mining Company 
In Canada: ANACONDA AMERICAN Brass Ltp 
New Toronto, Ont 


























DEPENDABLE SERVICE ON 


PIPE BENDS AND 


PREFABRICATED PIPING 








(0) 01) company 


rexas PPE BEN 











OFFICE AND PLANT 





HOoUSTO 


FRIO STREET 
REST .6-2659 


wOoooc 


WELDED HEADERS 


TABULATION OF REFINERY AND OTHER PLANT CONSTRUCTION—Continued 


Daily Estimated Probable 
COMPANY Plant Site Project Capacity Cost Status Completion Licensor Engineering Contractor 





Raffineria di Napoli Naples, Italy Topping Unit 15,000 bbis Under Constr. Late 1949 Staff Staff 
8.P. 


Raffineria di Napoli Naples, Italy Solvent Treating 1,000 bbis. Under Constr Dec., 1949 Texaco Staff Staff 
Raffineria di Napoli Naples, Italy Reformer 5,000 bbls Under Constr. Early 1950 Staff Staff 
Raffinerie Siciliane Augusta, Sicily Crude Refinery 10,000 bbls Designing Early 1950 U.OP U.O.P., Delta S.T.LI 
Olii Minerali, 8.A 
Seottish Oils, Ltd Grangemouth, Crude 28,000 bbls Designing Kellogg Kellogg 
Scotland $28 million 
Scottish Oils, Ltd Grangemouth Cat Crk 5,000 bbis. Planned 
Shell Chemical Mfg Thornton, Eng Teepol Plant 75,000 tons per Under Constr Jan., 1950 
Co., Ltd Extension Year 
Shell Refining & Mar- Stanlow, Eng Comprehensive | 60,000 bbls Under Constr Early 1952 
keting Co., Ltd Refining 
Shell Refining & Mar- Shell Haven, Comprehensive 40,000 bbis Under Constr. Mid 1953 
keting Co., Ltd England Refining 
Shell Refining & Mar- Hamburg-Har- Refinery 8,950 bbls. Completed 
keting Co., Ltd burg, Germany 
Societe Generale des L' Avera, France LPG Units 25,000 bbls Under Constr Mid 1950 Kellogg Kellogg Staff 
Huiles de Petrole 
Societe Generale Dunkirk, France Crude Reform 33,000 bbis Under Constr Mid 1951 Lummus, Kel- Lummus, Kel- Lummus, Kel- 
loge loge logg 
Societe Generale Dunkirk, France Furf. Ref. Sol 2,400 bbis Designing Mid 1951 Texacc Lummus Lummus 
Dewax,, Wax 
Fractn 
Societe Industrial Bel- Antwerp, Crude, Crack- 30,000 bbls. Designing Mid 1951 
gique de Petrele Belgium ing Reforming 
*Soriete Raffinazione Porto Marghera, Atmosrheric & 1,100 min tons $4.4 million Contracted 
Ol M Italy Vac. Distill., year 
IROM Acid Treat., 
Contact Filtra- 
tion for Lube 
Ohls, Electric 
Gen. Unit, 
Load. Facilities 
Societe per Arior San Martino di Refinery 13,000 bbis Proposed 
Raffineria Padana Trecate, Italy 
Oli Minerali 
Socony-Vacuum Notre Dame de MEK Unit 1,000 bbis Design Mid 1950 Lummus 
Francaise Gravenchon 
Soeony-Vacuum Notre Dame de Propane Deas- 1,100 bbls Design Mid 1950 Jui Lummus 
Francaise Gravenchon phalting 
Socony-Vacuum Notre Dame de Grease and Under Constr Mid 1950 Staff 
Francaise Gravenchon Compounding 
Standard Francaises ; Dewaxing Plant 1,000 bbls Planned 
des Petroles 
Standard Francaises > Deasphalting 2,000 bbls Planned 
des Petroles ‘ Plant 
Standard Oil Co., Belgium Dist. Crack. 33,000 bbis Planned Early 1942 
NJ 


Trent Oil Prod North Shields, Crude Plant 11,500 bbls. $4.8 milhor Plans approved 

Development Co England 
Union Petrol Refinery, Johannesburg, New Refinery $20 million Projected 

Ltd Union of South 

Near East Attiee 
Anglo-Iranian (h Abadan, Iran Gas Plant 25,000 mcf Under Constr 1950 Badger Radger 
Anglo-Iranian Abadan, Iran Cat. Cracker 30,000 bbls Under Constr. 1951 Foster Wheeler Foster Wheeler 
Anglo-lranian Abadan, Iran Solvent Dewax 400 bbls Under Constr. Badger Badger 
*Angio-Iraniar Abadan, Iran Gas Recov., 22,000 mef Under Constr Mar., 1951 Badger Badger 
Stab 

Arabian Americar Abgaiq, Saudi Crude Oi! 300,000 bbis lor Under Constr. Summer 1950) Staff and Fluor Staff and Fluor 

Oil Co. Arabia Stabilizer 
Aralnan Americar Ras Tanura,8.A. Ref. Adds. Under Constr. 1950 Bechtel Int. Bechtel, Ine 
Arabian Americar Ras Tanura Asphalt Plant 500 bbls Plans Approved 1950 Staff, Bechtel Staff 

Saudi Arabia 
Bahrein Pet. Co., Ltd. Bahrein Island Expansion 1 Under Constr 
Program 

Bahrein Pet. ¢ Ltd. Bahrein Island Crd. Still Util 
Consolidated Ref., Ltd a, Palestine Crude Plant 80,000 bLis Planned Late, 1951 Badger Badger 
Consolidated Ref., Ltd ifa, Palestine Cen. Facilities Under Design Badger 
Consolidated Ref., Ltd. Haifa, Palestine Lube Plant 2,500 bbis Designing 0 Lummus, Kellogg Lummus, Kellogg 


4th Qtr., 1949 U.O.P., Bechtel Int. Bechtel, Inc. 


55,000 bbis ni Under Constr. Aug., 1950 Lummus, Bechtel Int. Bechtel, Inc 


Far East 
Bataafsche Pet. Mij Balirpapar Expansior 42,000 bbls Under Constr Mid 1952 
ll Borneo, East 
Indies 
Bataafsche Pet. Mij Pladjoe, Sumatra Rehab. to Com- 70,000 bbis Under Constr Mid 1951 
prehensive Refg 
urmah Oil Co., Ltd Syriam, Burma urf., Sol. De 1,000 bbis $600,000 Designing Texaco Badger 
wax., Wax Mfg 
urmah Oil Co Syrnam, Burma Thermafor Clay 66 tons $150,000 Design 1949 Max Miller, Max Miller 
Revivifieation Socony-Vacuum 
Oceania 
alian Shell Oil Clyde, New 8 Luboi! Refining 250 bbis Under Constr Late 1950 
W., Australia 
ian Shell Oil Geelong, Vie New Refinery hor Under Constr Late 1951 
a, Australia e 
alian Shell Oil mg, Vie- Bitumen anc Pr 
toria, Australia uboil Plant 
ustralian Shell O Geelong, Vie- Asphalt, Lube 
Co toria, Australia Solvent Ex 
traction Plante 


First appearance in tabulation t Added capacity 


NOTE: Badger—E. B. Badger and Sons Barnes -W. M. Barnes & C« Bechtel — Bechtel Cory Bellows —W. 8. Bellows Co Blaw-Knox —Blaw-Knox Con- 
struction C« Bowden—W. H. Bowden Braun—C. F. Braun Co Brown Eng.— Brown Engineering Ce Brown & Root Brown & Root Construction Co. Cat 
Constr.—Catalytic Construction Co. Chemico—-Chemical Construction C CBA& Chicago Bridge & lron Works Co. Clarke—Clarke Construction Co Constr 

Construction Service Co Delta— Delta Engineering Corp Dresser— Dresser Engineering Corp. E.4.A.—-Ebrhart & Arthur, Ine Ferguson—H. K. Fer- 
Fish Eng.—Fish Engineering Cory Fluor— Fluor Corp Foste:' Wheeler— Foster Wheeler Corp. Gaso. Plant—Gasoline Plant Construction Co. General 
an—General American Transportation Co Girdler— The Gridler Cory Graff —Graff Engineering Co. Grete & Doremus—Grebe & Doremus Process Co. 
Hammond — Hammond Iron Works Co Houdry —Houdry Corp. Hudson — Hudson Engineering Corp W.P.—Head Wrightson Processes, Ltd. Hydro Res.—Hydro- 
carbon Research, Inc Ind. Eng.—Industrial Engineers, Ine J&L. Constr.—Construction Division, Jones & Laughlin Supply Co Kellogg —M. W. Kellogg Co. Koch 
Koch Engineering Co Koppers—Koppers Co, Inc Knowles— Morris Knowles & Co. Knutson— Knutson Construction Co. Leonard—Leonard Construction Co. 
Lummus—The Lummus Co. Mahoney Mahoney Contracting Co. Mason— Mason Brothers Construction Co. Mathews - Mathews Conveyor Co. McKee—Arthur 
G. McKee C« Max. Miller—-Max B. Miller & Co. Montgomery--J. M. Montgomery & Co. Parsons—The Ralph M. Parsons Co. Perco—( Division) Phillips Petro- 
leum Ce Pet. Eng.—-Petroleum Engineering, Ine Petreco— Petroleum Rectifying Co. Pritchard——J. F. Pritehard Co Process Eng.—Process Engineers, Ine 
Process Constr. Process Construction Co Ref. Eng.— Refinery Engineering Co. Ref. Maint.— Refinery Maintenance Co., Inc. Rust Eng. Rust Engineering Co 
Rust Pro.—Rust Process Design Co. Schneider--Sehneider & Cre Snare — Frederick Snare Corp Sollitt Summer 8. Sollitt Co. 8.0.D.—Standard Oi) Develop- 
ment Co. State Eng.-State Engineering Co. Stearns-Roger— Stearns-Roger Manufacturing Co Stone & Webster—Stone & Webster Construction Co Tellepsen 
Construction Co ‘exaco—Texaco Development Co U.O.P.— Universal Oil Products Cc Utab—Utah Construction Co oorhees, Walker, F: 


Tellepser 
West F. 5. West Construction C Wohfeld— Wobfeld Construction Cc Equally owned California Texas Corp. and Socony- 


Smith aleo— Walco Engineering 
Vacuum Oi) Co., Inc 
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WALWORTH 


Cast Steel Gate Valves 


Series 150 and 300 
Wedge Gate — Outside Screw and Yoke 








Gland clearances are such that stem 
cannot be scored if gland should be 
tightened unevenly. 

Deep Stuffing Boxes in all sizes (2” to 
24”) insure tightness and maximum 
packing life — costly leaks are elimi- 
nated. 

Bonnets and Bodies are engineered to 
withstand pressure and minimize dis- 
tortion they’re tough, durable, de- 
pendable. 

Heavy Steel Walls provide extra 
strength and longer life. 

Integral Body Guide Rib Faces are ma- 
chined to insure accurate disc seating. 
Seat Rings are bottom seated — not 
flange type. No recess exists at back 
of ring — hence no turbulence, erosion, 
or pressure drop. 

Streamlined Ports allow high velocity, 
non-turbulent flow, and reduce the 
possibility of erosion. 

Valves regularly have flanged ends. 
They can be supplied with ends for 
butt welding. Roller bearing yokes are 
available. On valves 5 inches and 
larger, by-passes can be furnished. 








For Series 600 and higher, we recom- 
mend Walworth Pressure-Seal Steel 
Gate Valves. 


For further information on Walworth 
eed § Sectes 200 Cast Steel Gate Valves, see your local 
wenn cing ne Walworth distributor, or write: 


WALWORTH 


valves and fittings 
60 EAST 42nd STREET, NEW YORK 17, N. Y. 
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\\ HEN, and if, American petro- 


leum supplies are no longer able to 
keep pace with the ever-growing de- 
mand for hydrocarbon products, the 
nation will be able to turn to three 
sources to implement her oil resources: 
Oil shale, natural gas, and coal 

How soon the day will come when 
the United States must rely on syn- 
thetic liquid fuels to supplement her 
natural petroleum supply is a question 
which has been argued at fruitless 
length. But it has become increasingly 
evident that this country will not be 
able to stave off the advent of a sup- 
plemental source of liquid fuels very 


PROPER planning for the main- 
tenance of adequate petroleum 
supplies for the United States 
must eventually include the con- 
struction of a synthetic fuels in- 
dustry based on coal. High-pres- 
sure hydrogenation shows certain 
advantages over the Fischer- 
Tropsch process for the manu- 
facture of aviation gasoline, fuel 
oils, and a number of specialty 
products. 

Part | of this series surveys 
today’s industrial status of the 
high - pressure hydrogenation 
process, traces its history, and 
outlines the flow scheme and 
some of the major basic consid- 
erations. 

The series will appear in eight 
parts. 


December, 1949 


of the High Pressure 


{rea in a Hy dr qenatior 


High-Pressure Hydrogenation 


Of Carbonaceous Matter 


Part 1, Introduction 


PETER W 


Koppers Company 


much longer. The increase in consump- 
tion, the relative decline in petroleum 
discoveries, and the consequent rise in 
crude oil prices combine to make the 
economic outlook for a synthetic fuels 
industry more and more attractive. 

Vast deposits of oil shale are found 
in the Colorado area. Progress has 
been reported in the development of 
methods for their economical exploita- 
tion. The problem’s successful solu- 
tion will mean an important contribu- 
tion to the oil supply of the nation. 
But still, the economic meaning will 
be locally limited and the potential 
extension of the oil resources by this 
means will be minor. 

The short-range solution par ex- 
cellence to the problem of dwindling 
oil supplies is the synthesis of liquid 
fuels from natural gas by the Fischer- 
Tropsch process. Natural still 
wasted in many sites, is probably the 


o¢ 
gas, 
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SHERWOOD 


Inc., Pittsburgh, Pa 


cheapest large-scale source for syn- 
thesis gas and for hydrogen produc- 
tion, The cost of gas production (from 
coal) represents about 70-80 percent 
of the total cost of the Fischer-Tropsch 
synthesis while it accounts for only 
about 25-30 percent of synthetic fuels 
costs by the high-pressure hydrogena- 
tion process. A cheap source of gas is 
therefore more efficiently and econom- 
ically exploited by the Fischer-Tropsch 
process. 

As a broad basis for oil production, 
natural gas cannot be seriously con- 
sidered, however. Even if all the 
natural gas produced annually in the 
United States were upgraded to gaso- 
line by the Fischer-Tropsch synthesis 
(an obvious absurdity), the product 
would account for no more than 15 
percent of the nation’s 1948 consump- 
tion. 

Any serious approach to the prob- 





lem of synthetic fuels production must 
therefore look to coal as its main 
stock. This necessity becomes imme- 
diately clear from a comparison of 
the estimated mineral-fuel reserves of 
the United States:' 


Equivalent 
ilhons 
of Net Tons 
Coal at 
13,000 


Percent 


Coal 
Petroleum 
Onl from Shale 
Natural Gas 


A synthetic fuels industry based on 
coal will look to both the Fischer- 


rropsch synthesis and to coal hydro- 


genation as economicully suitable 
processes. 

As sources of hydrocarbons, the two 
processes are complementary. The 
Fischer-Tropsch product consists al- 
most solely of straight-chain paraffins 
and olefins. (The only exception to 
this is the economically non-competi- 
tive “isosynthesis” which 
yields branched-chain hydrocarbons. ) 
The process is ideally suited for the 
production of Diesel oils, lube oils, 
and paraffin wax. By proper process- 
ing, and at a sacrifice in yield, it be- 
comes possible to obtain a Fischer- 
Tropsch gasoline with a clear octane 
number of 50-60 and even up to 70. 
Attempts to upgrade the product even 
further result in excessive losses and 
render the process unsound. 


process 


The product of high-pressure hydro- 
genation, on the other hand, is usually 
of a highly aromatic nature, Octane 
numbers as high as 80 are readily ob- 
tained and the leaded product, with 
an octane number of 94 represents a 
good hase for aviation fuel. Motor 
fuel is obtained by high-pressure hy- 
drogenation of coal at a cost compara- 
ble to the motor fuels synthesized by 
the Fischer-Tropsch process. For motor 
fuel production, the proper choice of 
process probably depends on the na- 
ture of the raw material and on con- 
ditions encountered locally, One of 
the big economic attractions of high- 
pressure hydrogenation is in the man- 
fuel 


potential value, 


ufacture of heavy oils and of 
certain products of 
e.g., of ash-free carbon for “coal dust 
engines.” Certain other aspects of the 
process, for example the upgrading of 
heavy petroleum fractions, have al- 
ready found industrial application in 
Standard Oil 


(This process is apparently 


some installations of 


Company 
not in operation now, but has con 
siderable potential itic s in the preserva 


tion of petroleum resources. ) 


High-Pressure Hydrogenation 
Status 

The possible need for fuels synthe- 
sis has had to be contemplated in the 
U. S. during recent years only and the 
industry is still in its infancy. Com- 
mercial high-pressure hydrogenation 
plants for upgrading various petro- 
leum fractions have been operated at 
various times at Baton Rouge, La., 
Bayway, N. J.. Port Arthur, Texas, 
Richmond, Calif., and Whiting, Ind? 
4 small coal hydrogenation “demon- 
stration” plant—the country’s first 
was started on stream by the Bureau 
of Mines in the course of 1949. 

Other have had to rely 
on synthetic liquid fuels for many 
years and their hydrogenation indus- 
try has attained respectable dimensions. 
Leading among these countries is Ger- 
many which started her twelfth high- 
pressure hydrogenation plant in 19453. 
Four of her plants in the Russian zone 
of occupation (Lutzkendorf, Winter- 
shall. Magdeburg. and Bohlen) are 
reported to be operating at capacity 
today.® One plant in Western Germany 
(Scholven)} has been bombed com- 
pletely out of action while the fate of 
others (Wesseling, Gelsenberg 
Bothrop-Welheim) awaits _finai 
decision by the Allied governments. 
Two plants in Polish-occupied terri- 
tory (Politz and Blechhammer ) are re- 
ported to be in production once more.’ 
The most modern European hydro- 
genation plant was constructed on 
Czechoslovakian soil at Most (Brux). 
This plant is now operating near ca- 
pacity and covers the greater part of 
Czech motor fuel consumption.‘ 

England operates an important hy- 
drogenation plant at Billingham. Origi- 
nally designed in 1935 for the hydro- 
genation of young coals at 250 atmos- 
pheres, it has for many years operated 
exclusively on the conversion of creo- 
sote oil. Another less well-known hy- 
drogenation plant is operated at Hey- 
sham. In 1945, England produced 32.6 
million gallons motor fuel by high- 
pressure hydrogenation.’ 

Japan erected a small (250 barrels 
per day) coal hydrogenation plant in 
1936-1940, Until 1942, it was actually 
employed for the conversion of coal. 
Since that time it has been operated 
on kerosine and gas oil. 

Two plants have been built in Italy 
(Bari and Leghorn). Spain has con- 
tracted for the erection of two lignite 
hydrogenation plants.‘ 

Considerable interest has been shown 
by Russian industry in high-pressure 
hydrogenation plants. It is not known 
how far this work has progressed. 
Much of the reported Russian work 
has been concentrated on high-pressure 
the extraction and treat- 


countries 


three 
and 


methods for 
ment of shale oil 


Coal hydrogenation studies are also 
being pursued in Canada and in South 
Africa, Neither of these countries has 
serious industrial intentions along 
these lines at the present time. Ac- 
cording to present indications, the 
projected South African synthetic oil 
industry will have to be based on the 
Fischer-Tropsch process because of 
the restricted suitability of local coals 
for the hydrogenation process. 


Development of High-Pressure 
Hydrogenation 


First reported work on high-pres- 
sure hydrogenation of carbonaceous 
matter is due to Bergius® who dis- 
covered in 1911 that coal can be lique- 
fied by the action of hydrogen at pres- 
sures of about 3000 psi. and a temper- 
ature of about 900° F. Bergius’ non- 
catalytic process was made the basis 
of a large-scale experimental plant 
erected at Rheinau in 1925.’ The plant 
was capable of handling five tons of 
coal per day. The finely ground coal 
was mixed into a paste with a heavy 
coal tar fraction and was subjected to 
the action of hydrogen at 150 atmos- 
pheres, 890 pounds of oil, rich in cre- 
sols and phenols were obtained from 
one ton of coal, together with 420 
pounds of gas and 700 pounds of 
residue. 

Development of the Bergius non- 
catalytic process continued until 1930, 
after which time it yielded to the more 
successful catalytic processes which 
are capable of achieving better yields, 
higher-quality products, and greater 
throughput per unit reactor space. 

Patent literature covers virtually the 
entire periodic system for use as hy- 
drogenation catalysts. It is not the pur- 
pose of this presentation to engage in 
a discussion of the many types of cata- 
lysts which have been proposed or of 
the many different ways in which it 
was hoped to render their application 
most effective. Suffice it to say that 
early development tended to concen- 
trate on the use of iron and nickel” 
catalysts for primary liquefaction and 
that molybdenum compounds and tin 
compounds did not enter the picture 
until comparatively late in the 1920’s. 
For a more complete discussion of the 
early development of primary liquid- 
phase catalysts, the reader is referred 
to an excellent study by Skinner.”’ 

An intense research program for the 
development of sulfur-resistant cata- 
lysts was undertaken by I. G. Farben- 
industrie in Germany and later 
by Imperial Chemical Industries in 
England. By early 1925, a sulfur- 
molybdenum catalyst had 
presen e ot 


also 


resistant 
been developed, in the 
wHich one volume of gasoline could 
be obtained from one volume of gen- 











erator tar. This process was carried 
out in the laboratory over a fixed-bed 
catalyst with low throughput and very 
low partial pressure of the product. 

On a semi-commercial scale, it be- 
came necessary to operate with higher 
throughputs and greater partial pres- 
sures of the product. Under these con- 
ditions, the catalyst life was found to 
be unsatisfactorily short due to the 
deposition of high-molecular com- 
pounds on the catalyst surface. It was 
soon realized as a result of these find- 
ings that hydrogenation would have to 
be subdivided into two stages: Liquid 
phase and vapor phase. In the liquid 
phase the high-molecular compounds 
are converted primarily into middle 
oils of an end point of approximately 
620° F., with the simultaneous forma- 
tion of smaller amounts of gasoline 
and hydrocarbon gases. The liquid 
products (up to 620°F.) are then 
further treated in the vapor phase for 
conversion to high-grade gasoline, 

In the early work at Leuna, a tung- 
sten-magnesia catalyst (K2500) was 
used in the liquid phase. The catalyst 
was employed in a high concentration 
(25-30 percent) and the tar-middle 
oil mixture was recycled through the 
converter, The product of the reaction 
was continuously removed from the 
reactor system together with a small 
portion of the catalyst.’* 

This arrangement was unsuitable 
for the treatment of coal paste since 
ash and non-converted coal must be 
continuously removed from the reac- 
tion zone and cannot be separated from 
the catalyst withdrawn at the same 
time. Coal was therefore treated as a 
slurry and saturated with ammonium 
molybdate catalyst. 

For ease of mechanical handling, 
the coal was introduced in the form 
of a paste with oils or tars rather than 
as a dried powder, a method to which 
some attention had been given in the 
early work. In 1929 it was shown that 
by lowering the throughput of the 
coal paste, an improvement in the 
product quality as well as in the con- 
version could be obtained in the pres- 
ence of a quantity of catalyst (.02 
percent MoO,) small enough to be 
economically expendable. For brown 
coal a conversion of 95 percent could 
be obtained as compared to 70 percent 
for hydrogenation in the absence of a 
catalyst. Eventually, slurry operation 
was also employed in the hydrogena- 
tion of tars and oils to minimize the 
amount of recycling. 

The years since 1929 have seen a 
steady development of catalytic condi- 
tions in primary liquefaction. Im- 
provements which have achieved in- 
dustrial significance will be discussed 
later. Probably the most striking fun- 
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damental developments in the liquid 
phase since the early commercial oper- 
ations at 3700 psi. pressure are the 
advent of hydrogenation at 10,300 psi. 
for the liquefaction of geologically 
older coals, and the development of 
more suitable methods for processing 
the solid residue. Other important cata- 
lytic improvements are the develop- 
ment of tin and iron catalysts together 
with their modifiers and promoters. 
It has already been pointed out that 
the conversion of coal and heavy oils 
to gasoline has had to be subdivided 
into two stages of operation: The pri- 
mary liquefaction carried out in the 
liquid phase and the refining and 
splitting carried out in the vapor phase. 
While the above evolution took place 
in the operation of the liquid phase, 
intensive work was also directed to- 
ward the development of a poison- 
resistant vapor-phase catalyst suitable 
for refining a large variety of different 
oils and converting the feed to » high 
grade of gasoline in good yield, The 
earliest installations employed a mo- 
lybdenum oxide-magnesia-zinc oxide 
catalyst for this operation, In 1930, 
I. G. discovered a remarkably active 
and versatile hydrogenation and split- 
ting catalyst in a specially prepared 
tungsten sulfide (WS,). The gaso- 
line produced by this catalyst in good 
yield was highly naphthenic and had 
a comparatively low knock rating (68- 
70). A great step forward toward the 
improvement of the product’s octane 
number was taken with the develop- 
ment of diluted tungsten sulfide cata- 
lysts. A catalyst (6434) containing 10 
percent WS, on Fuller’s earth was de- 


ompany Publication 


aa 

° isi ba 
| 

{lara 

SN 

{Ml 


{rea in a Hydroge nation Plant 


veloped which produces an aromatic | 
high-octane gasoline of similar desira- 
ble boiling-point characteristics and in 
essentially the same yields as the gaso- 
line produced over 5058. The diluted 
tungsten sulfide catalysts have, how- 
ever, the drawback of being quite sen- 
sitive to nitrogen and oxygen content 
and of requiring a certain minimum 
hydrogen content in their feed stock. 
It became therefore the practice to 
precede the splitting operation over 
6434 by a presaturation stage employ- 
ing 5058 in which the oil achieved 
the required degree of hydrogenation 
and refining. 

The IG process, operating at 4400 
psi., was eventually also adopted by 
Imperial Chemical Industries and is 
believed to have been practiced at all 
but two hydrogenation plants. The 
lone exceptions are the demonstration 
plant of the U. S. Bureau of Mines at 
Louisiana, Mo., and the Ruhrol works 
at Bottrop - Welheim, Germany. The 
vapor phase at these two plants em- 
ploys the Mo-Cr-Zn-S-on Fuller’s earth 
catalyst developed by Ruhrol. This 
catalyst is operated at 10,300 psi. It 
has the characteristic of producing in 
a single stage—and in good yield—a 
gasoline which is the equivalent, from 
the point of view of engine perform- 
ance, of gasoline produced in three 
separate stages by the IG process: 
5058-6434-DHD (the last step in this 
operation sequence is a variant of hy- 
droforming which is particularly suit- 
able to the treatment of the cyclic 
products of high-pressure hydrogena- 
tion). 

This, in broad outline, is the present 
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state of development of the high-pres 
sure hydrogenation process, a process 
expected to play an important part in 
the future petroleum and synthetic 
fuels technology of the United States. 


Outline of the Process 

Figure | is a typical flow sheet of 
the IG process for the conversion of 
coal to aviation fuel. 

The charge of the liquid phase is 
prepared by grinding and mixing the 
dried coal with a heavy pasting oil 
which is generally withdrawn from 
a) the heavy oil obtained by topping 
the cold catchpot bottoms of the liquid 
phase; b) the distilled oil from the 
low temperature carbonization (|.t.c.) 
of the residue and c) the centrifuga 
tion light oils, Some of the pasting oil 
may be procured from outside sources. 
The admixture of paste is necessary 
for reasons of mechanical conveying 
and to minimize the danger of settling 
out insoluble matter in the converters 
For the latter reason, the introduction 


of diluent oil is also practiced for tars, 
petroleum residues, and other liquid 


raw materials 

Together with liquid phase catalyst, 
the charge is boosted to reaction pres- 
sure and fed through regenerative heat 
exchangers and a gas-fired preheater 
to the converters. At some point along 
the path (usually preceding the pre- 
heater Sa high pressure hydrogen is ad- 
mixed to the paste. 


Primary liquefaction takes place in 


the converters where the paste resi- 
dence time is about 1-2 hours, The 
molecular weight of the feed is stepped 
down and most of the raw material is 
converted to oil-soluble compounds. 
The reaction is highly exothermic and 
it is necessary to control the reaction 
temperature by injecting cold hydro- 
gen at various points along the con- 
verters. 

The efluent from the converters is 
passed to a “hot catchpot,” operated 
just below reaction temperature. The 
liquid product from this vessel retains 
all the solid matter which must be 
disposed: ash introduced by the coal, 
the catalyst, and those components of 
the feed stock which have resisted con- 
After cooling and release of 
the pressure, this slurry—the “h.o.1.d.” 
(heavy oil let down)—is mixed with 
a diluent oil (usually a heavy oil 
obtained by topping the liquid phase 
“cold catchpot” product). The mixture 
is centrifuged. The filtrate of this 
operation is recycled as pasting oil. 
The concentrate is subjected to a low- 
temperature carbonization in rotating 
kilns for the recovery of its volatile 


version. 


oil content. 

The overhead product from the hot 
catchpot is cooled by passage through 
the regenerative heat. exchangers and 
through water coolers and finally en- 
ters a high-pressure cold catchpot. The 
vapor phase leaving this vessel is oil- 
scrubbed for the recovery of light 
hydrocarbons. The scrubbed gas is 
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boosted to reaction pressure and re- 
cycled to the converters, 

The liquid product of the cold catch- 
pot is released to atmospheric pressure 
in two or three successive stages, Gas 
released in the first stage lean in 
hydrocarbons and consists primarily 
of hydrogen which is recompressed, 
oil-scrubbed, and recycled to the con- 
verters. The gas released in the second 
(and third) stage is rich in hydrocar- 
bons which can be separated in a low- 
temperature fractionating plant. 

The liquid leaving the final pressure 
reducing stage goes to the liquid-phase 
distillation (A-distillation) where sep- 
aration is effected between the heavy 
oil (boiling above 615-660° F.) and 
middle oil. The bottoms of the dis- 
tillation are recycled as pasting oil. 
The overhead fractions are sent to the 
vapor phase, Figure 2. 

A-middle oil is raised to reaction 
pressure and introduced into the vapor 
phase via heat interchangers and a 
preheater furnace in a manner not 
unlike that already described for the 
liquid phase. Sufficient high-pressure 
hydrogen is added preceding the heat 
exchangers to assure complete volatili- 
zation of the oil. 

In order to maintain the activity of 
the tungsten sulfide catalysts employed 
in the vapor phase of the IG and ICI 
processes, it is necessary to eg the 
feed with sulfur. This may be done 
by the addition of elemental sulfur oi, 
preferably, of hydrogen sulfide which 
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can be removed from the products and 
recycled. 

For reasons stated above, the vapor 
phase hydrogenation over tungsten sul- 
fide catalysts takes place in two suc- 
cessive stages: saturation over WS, 
and splitting over 10 percent WS, on 
Fuller’s earth. This mode of operation 
permits the use of lower temperatures 
than any other known effective cata- 
lytic condition. The advantage of low- 
temperature operation is the reduction 
of gas formation to a minimum. By 
proper temperature control in the 
vapor phase, the amount of methane 
and ethane formed at this stage can 
be maintained at a very low level with 
consequent improvement in gasoline 
yield and reduction of hydrogen con- 
sumption. 

The hydrogenation reactions occur- 
ring in the vapor phase are highly 
exothermic, Adequate operating con- 
trol will not admit a temperature 
gradient exceeding 35° F. All com- 
mercial] installations operated to date 
solved the problem of temperature con- 
trol by arranging the catalyst in 
several separate beds inside the con- 
verter and injecting cold hydrogen be- 
tween the various layers. 

The product leaving the converters 
passes through heat exchangers in 
which it gives up its sensible and latent 
heat to the incoming charge. Finally, 
the product is water-cooled and its two 
phases are separated in a high-pressure 
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il Hydrogenation (Vapor Phase 
cold catchpot. The gas may be re- 
cycled directly (it contains less hydro- 
carbons than the gas from the cold 
catchpot of the liquid phase) or it may 
be subjected to an intermediate oil 
and water wash. The pressure over the 
liquid product is reduced in three 
successive stages. Again, the first let- 
down to 370 psi. results in the evolu- 
tion of a lean which may be 
scrubbed and recycled or else may be 
burned. The second and third pressure 
reduction stages yield comparatively 
rich gases of increasing molecular 
weight. They also release H,S which 
is scrubbed from the gases and re- 
cycled. 

The liquid product from the satura- 
tion stage is subjected to an acid wash 
followed by a caustic wash (for the 
removal of tar bases, ammonia, and 
acids) and is finally scrubbed with 
water. 

Operation in the saturation stage at 
Billingham, England, is so carefully 
controlled that very little gasoline and 
L. P. gases are formed. It is therefore 
possible to pass the entire liquid prod- 
uct directly to the splitting stage for 
gasoline production from a refined 
and naphthenic middle oil feed."® 
Saturation stage temperature in Ger- 
man hydrogenation works was less 
carefully controlled and the feed stock 
to this stage contained liquid-phase 
gasoline, As a result the liquid product 
of the saturation operation contained 


gas 
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appreciable portions of gasoline which 
could not be subjected to the splitting 
stage advantageously. In these plants, 
it was therefore necessary to introduce 
an intermediate “B”-distillation. A gas- 
oline of only moderately high octane 
rating was taken overhead. The still 
bottoms were subjected to splitting. 
The operation of the splitting stage 
is essentially similar to the saturation 
stage. The crude product is stored in 
the absence of air to prevent the oxi- 
dation of hydrogen sulfide to ele- 
mental sulfur. From the intermediate 
storage tanks the oil passes to the 
“C”-distillation plant in which the gas- 
oline is separated from the middle oil. 
The latter is recycled. The gasoline is 
washed and stabilized by the methods 
commonly practiced in refineries. 
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Figure 1. Thirty eight feet above ground valves are « pene d te 
the lake-like upper level of a new water-coc ling tower at Gul/ 
Od Corporation's modernized refinery at Cincinnati. Heated 
water from the re fining proce rculated at 20,000 gall. ms ft 


nute, is ed here 


Gulf's Modernization 


Program Completed at 


Its Ohio Refineries 


refineries of Gulf Re efinery has been increased trom 24,000 Figure 2, below.) Heart of the new in 
pany, at Toledo and at Cin to 40,000 barrels of petroleum products stallations at both plants is a giant fluid 

cinnati, were put in full operation in a day. At Cincinnati the daily output catalytic refining unit 
late October upon completion of an 18 


: can be increased from 23,809 to 27,809 New flare facilities which consum 
month progran f expansion and mod 


ernizatiot barrels cess rehnery gases im event of an & 
Sixteen new refining structures. build Ihree large new tanks and smaller ruption of operations and new smok 
ypane storage units add to the storage boilers prevent air pollution. A . 


ings and plant extensions have beet > 
‘ capacity for propane and other LPD water cleansing system at Toledo. an 


t ach refinery, as well as ad 
litional tankage which increases petro The larger of the two expansions, an enclosed recirculation system at Cin 
eum storage capacity by approximately costing $20 million was carried out at  cinnati, guard against stream contami 
1.2 million barrels the Toledo refinery, $15 million having nation. (See Figure 1, above left.) 


The production capacity o ) been spent at the Cincinnati plant. (See Gasoline of high octane and fuel oil 


erected a 





nalwesasiansinn wait 
been erected. (Fig- 
ure 3 right.) Additional 


< t eeter 
Vi 


have 


378.000 wa 


smokeless 
h capacities up to 
steam per hour each, 
uble the 
Chemical 


been nearly 


75,000 
approxi 
Steam capacity ot 
water-treating ta 
doubled 

\ separator removes contaminants be 
fore any water is returned to the river 
at Toledo. At Cincinnati a new induced 
lraft water tower, 38 feet high by 145 
feet by 63 feet, built of California red 
1, cools heated water so it may be 
continuously reused. It circulates 20,000 
gpm. through the uni vd tl ower 


cilities ave 


wou 





New maintenance 
plant permit all but 
and 
crews 


buildings at eaci 
major alterations 
carried out by refinery 
instrument shops als 


repairs to be 
Separate 
were included 
Continuous scientific control of pro 
duction quality is provided by new test 
both cities. Each of 
these contain gasoline octane-testing ma 
chines, automatic gas analy zers, catalyst 
testing and distillation devices, and other 


Ing laboratories in 


chemical and physical testing equipment 


(See Figure 4, below.) 
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Ne W 
added 
been 
locker rooms have 
and additional 
has been built 
railroads, and loading 
extended substantially 

With their expanded facilities, the To 
ledo plant now occupies 200 acres on the 
Maumee River and the Cincinnati plant 
covers 175 acres on the Miami 


River 


electrical sub-stations have been 


three transformer banks having 
added at 
} 


Cincinnati. The employe 
doubled in 
and office 
Foam system lines, roads, 


racks 


been 


size 


storage space 


have been 


Great 
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Figure 1. Typical Pebble Abrasion Curves 


Development of Test Methods 
For Heat-Exchange Pebbles 


nm 


ry 

| HE potentialities of ceramic peb 
bles, or pellets, as a heat-exchange me- 
dium at temperatures well above the 
limits of usefulness of steel equipment 
are becoming important industrially. 
Temperatures close to the useful limits 
of super-duty and high-alumina refrac- 
tory brickwork may be reached and 
exceeded. The use of moving refractory 
pebbles as a heat carrier imposes severe 
requirements on the ceramic body em 
ployed. Severe heating and cooling 
shocks are frequently and rapidly ap- 
plied. Resistance to thermal spalling 
and to mechanical impact is required 
above that for nearly any other applica- 
tion under 
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which refractories may be 
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used. Intensely abrasive conditions will 
be present; wear may occur against 
both metallic and refractory surfaces. 
High bearing loads may be encountered 
depending upon the size of the vessels 
used and upon the materials from 
which the refractory pellets are made. 
The pebbles must be relatively inert to 
chemical reactions and must withstand 
oxidizing, and corrosive 
atmospheres. 

Since the ceramic pellets will be sub- 
jected to such rigorous treatment, new 
materials and methods of manufacture 
were needed to form non-plastic mate- 
rials into balls capable of withstanding 
such conditions of use. In addition, de- 


reducing, 


DISCUSSED in the accompany- 
ing article is the experimental 
procedure for determining the 
relative resistance of ceramic 
pebbles (as a heat-exchange me- 
dium) to abrasion and to severe, 
cyclic, thermal and mechanical 
shock, typical curves being pre- 
sented from the data collected. 
As a result of these experiments, 
originally described at the Re- 
fractories Division meeting, Am- 
erican Ceramic Society, Cincin- 
nati, last April, a choice may be 
made of suitable pebbles for use 
as heat carriers. One pebble in 
particular was found to include 
the most desirable characteris- 
tics in the best combination. 


velopment of new test methods was 
required so that various pebbles could 
be evaluated and compared for resist- 
ance to this severe treatment. 


Experimental Procedure 

The time and expense of testing 
ton-lots of pebbles was prohibitive; 
methods and apparatus were therefore 
devised that would permit the evalua- 
tion of small quantities of pellets under 
accelerated test conditions. Small-scale 
apparati’s simulating the commercial 
heat-exchange equipment was devel- 
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oped in which a representative sample 
of a few of the test pellets was con- 
tinuously subjected to cyclic thermal 
and mechanical shock. Heating rates of 
the order of over 1500° F. per minute 
and cooling rates of over 3000° F. per 
minute were applied many times an 
hour. The number of cycles of this 
treatment required to break 50 per- 
cent of the pebbles was taken as the 
“half-life.” Results were plotted as the 


percent pebbles unbroken versus cycles 
of shock. 

As an additional measurement of 
resistance to thermal shock, pebble 
samples were heated in an electric 
laboratory-furnace then quenched in 
boiling water and residual crushing 
strength determined. Comparative re- 
sults were plotted. In order to measure 
the crushing strength of the pebbles, 
apparatus was constructed by which 
the, force required to break a pebble 


TABLE 1 
Relative Crushing Strength of Typical Pebbles 


Avg. Relative 

Strength of 

“Groups” of 
Pebbles* 


All “Groups” 


3 


Percent 

Deviation Deviation 

from From Avg 
Average of of All 


“Groups” Relative Percent 





Pebble No 
3 Ist Group 0.491 
2nd Group 0.518 
3rd Group 0.574 
4th Group 0.519 
5th Group 0.420 


Average 0.504 


Ist Group 0.915 
2nd Group 1.166 
3rd Group 0.945 
4th Group 0.007 
5th Group 1.074 

Average 1.000 
Ist Group 0.466 
2nd Group 0.489 
3rd Group 0.491 
4th Group 0.504 
5th Group 0.484 


Average 0.456 


* Compared with the average of all ‘groupe of pebble 
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0.013 2.6 +0.439 a7 
+0.014 2 +0).229 45 
+0.070 13.4 +0489 o7 
+0.015 34 +0.228 45 

0.084 16,7 0.285 57 

0.039 re. 7.8 Avg. 0.334 

0.085 +0.276 
+0.166 4.6 +0.702 

0.055 § +0.402 

0.093 +0344 
+0.074 7 +0.600 


0.095 Ave. 0.465 


0.020 0.208 
+ 0.003 5 0.183 
+().005 0.183 
+O0.018 47 +0306 

0.002 0.135 


0.010 Avg. 2.0 Avg. 0.203 


number 12 which value was tak 1,000. 


Figure 2. Photomicrographs of Typical Pellets. 
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TABLE 2 
Comparative Test Date 


3 (S 


| Half-Life | 
| in Cycles | Relative 
| Rate of } Crushing 


Relative 
Manu- 


for 5 
| facturer | Unbroken | Abrasion} | Strength; 





20° 5.5t 1.09 
7° 5.5 0.98 
95° 2.87 0.37 


10 48 
36 
50 


60 
80 
80 


1 
100 
130 


11 B 138 
11A 140 
12 B 170 
13 , 375 
13A 400 
14 505 
16 590 


* These are not strictly comparable with the remaining 


data in this column, for leas severe conditions of test were 


used. The values for pebbles 1, 2 and 2A are the percent 
unbroken after 500 cycles. 

t Estimated from similar pebbkes 

t Compared with pebble 15 


could be measured. A_ representative 
number of pebbles was thus broken 
and the strength recorded, Generally, 
the pebbles failed by vertical shear 
and separated into three or four, more 
or less symmetrical parts. In many 
cases. conchoidal fractures were ob- 
served even though little, if any, glass 
was present. 
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For the application desired, high re- 
sistance of the pebbles to abrasion was 
recognized as a property of paramount 
importance. In order to determine rela- 
tive degree of wear, apparatus was 
built which permitted investigation of 
rates of abrasion under closely 
trolled conditions in short periods of 
time and with small pebble samples. 


} per- 


con- 


Results were reproducible to 
cent. 


Discussion of Experimental Results 
About 246 pebble samples of various 
kinds and types obtained from a num- 
ber of different manufacturers 
tested involving some 350 runs in the 


were 


several pieces of apparatus. Generally, 
the information reported herein is con- 
fined broadly to the same pebble type. 


In Table 1 are listed crushing- 


strength data from three representative 
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Figure 3. Photomicrographs of Typical Pellets 


pebbles. To obtain a reasonably correct 
value for any one type of pebble, a 
number of pebbles were tested and the 
average for the group taken as the 
crushing strength. A check of the re- 
producibility was made by running five 
“groups” of the same pebble in a num- 
ber of cases. The relative values given 
in Table 1 are the ratios between the 
crushing strengths of the particular 
“group” to that of the average of all 
“groups” for pebble No. 12 (listed in 
Table 2). 

In Table 2, comparative test data are 
listed for a series of pebbles arranged 
in the order of increasing half-life. 
The relative rates of abrasion are given 
as compared with pebble No, 15 which 
was the longest-lived pebble in resist- 
ance to thermal and mechanical shock. 
The data in the column for crushing 
strength are also relative and are the 
ratio of the strengths of the pebbles 
listed to that for pebble No. 15. 

In the typical crushing-strength data 
illustrated in Table 1 for three rather 
similar pebbles, pebble No. 13 was the 
best of the three and was considered to 
be fairly representative of the more 
consistent samples. The arithmetical 
averages in column (1) of the small 
“groups” of pebbles deviate rather 
greatly from the average for all the 


“groups” of a particular pebble. This 
deviation is indicative of the degree of 
variation of that sample group from 
other sample groups and is a measure 
of the structural inhomogenities of indi- 
vidual pebbles within the sample. Al- 
though the relative deviations in the 
small groups were large, the deviations 
expressed in percentage values were 
considered reasonable in value. These 
were found to vary up to 20 percent 
for the poorer pebbles and up to 5 per- 
cent for the better pebbles. In every 
small sample group of pebbles, how- 
ever, wide fluctuations in crushing 
strength of individual pebbles were 
noted even for pebble No. 13. These 
undesirable variations tended to be 
averaged out, as the figures in column 
(3) show, when larger quantities of 
pebbles were used for the samples. 
Because of the fact that the pellets were 
not true spheres, minor variations in 
the crushing strengths were expected. 
The presence of fissures within the 
pellets, however, caused extreme varia- 
tions in crushing strength from pebble 
to pebble. More consistent crushing 
data were obtained as more care was 
exercised in pebble manufacture to 
eliminate cracks, stratification, lami- 
nar structure, size variations, and dif- 
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ferences in degree of spherality. Pebble 
No, 13 may be considered as an ex- 
ample of the result of these develop- 
ments, 

The very large divergencies among 
the different types of pebbles in their 
resistance to thermal and mechanical 
shock and to abrasion are illustrated 
in Table 2. The half-life of pebble No. 
15 is nearly 60 times greater than that 
for pebble No. 3. The fact that the 
former also exhibited high abrasion 
resistance and that it had a high crush- 
ing strength made the pellet of con- 
siderable interest. The abrasion resist- 
ance of the several pellets listed varied 
by over 18 times that of the minimum. 
The rate of abrasion for pebble No. 
13A was found to be less than one-third 
of that for any other pebble. The high 
abrasion resistance of this particular 
pebble together with its high crushing 
strength and long “half-life” made it 
unique and outstanding. 

The differences in average crushing 
strengths were not as pronounced as 
those for fatigue resistance. Although 
the crushing strengths of pebbles No. 1, 
7, and 15 were about equal, the resist- 
ance to fatigue and to abrasion were 
markedly different being successively 
greater. A close correlation was not 
found between crushing strength and 
the other two illustrated properties. 
Generally a high crushing strength was 
associated with a low rate of abrasion 
but there were a number of exceptions 
to this broad rule. No apparent corre- 
lation existed between an increase’ in 
resistance to shock and a decr in 
the rate of abrasion. A numbefaf the 
“longer-lived” pebbles, as shown “by 
the last group of pebbles in Table 2, 
abraded quite rapidly and the rate of 
abrasion varied quite considerably. 

Typical abrasion curves are illus- 
trated in Figure 1, Usually the abrasion 
of the sample proceeded as a straight- 
line function. The rate of abrasion was 
determined from the slope of the 
curves. At times, an abnormally high 
increase in loss of weight during the 
course of a run could be accounted for 
by the inadvertant loss of a pebble or 
two during weighing. Thus, sets of the 
plotted points could easily be connected 
with parallel lines all with the same 
slope as illustrated by the curve for the 
pebble similar to No. 15 on Figure 1. 

Figures 2 and 3 are illustrations of 
the internal structure of typical peb- 
bles. Microscopic thin-sections of se- 
lected pebbles were made by the usual 
techniques and were photographed 
through a petrographic microscope 
with polarized light. In some cases, as 
indicated, the light passing through the 
specimen and refracted by it was re- 
polarized into vibrations in one plane. 
This was accomplished by insertion of 
1949—A Gulf Publishing ( 
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Figure 5. Wlustrations of Fractures in Pebbles Resulting from Cyclic Shock. 


the upper or analyzing nicol (a second 
polarizing prism) at which time the 
nicols were “crossed.” 

Most remarkable in the photomicro- 
graphs is the large granular formation 
of pebbles 4 and G. Individual crystals 
in the former may be observed up to 1.5 
mm in length: other crystals in this 
specimen were observed 3.5 mm in 
length. In the illustration for pebble G 
a hetergenous structure may be ob- 
served; the grains vary in size from 
cryptocrystalline to laths 2 mm. in 
length, oriented for the most part, 
parallel to the surface of the pellet. A 
similar pebble is displayed in Figures 
2E and 2¥. The dark area at the center 
in these illustrations was caused by an 
overlap of two portions of the thin 
section. The intermediate grain size of 
this pellet is noted. one-tenth the size 
of those in A and G. When the nicols of 
the microscope were parailel, a stratifi- 
cation of material parallel with the sur- 
face of the pellet is observed. A crack 
as a result of rapid cooling of the pellet 
during test can be seen entering the peb- 
ble from the number four quadrant of 
the photomicrograph. In the remaining 
illustrations, dense pebbles of fine par- 
ticles are pictured. The previously 
mentioned layering or stratification of 
grains is observed in pebbles B and / 
where the pebble structure appears as a 
series of concentric shells. The results 
of thermal shock can be seen in /. Not 
only did considerable fracturing of the 
pebble occur, but also the nodule-like 
center fell or broke from the thin sec- 
tion. Grains were also pulled from the 
section during grinding. In pebbles C 
and D no concentric banding was found 
but large fissures were present, some of 
which were extensive in length. Most of 
these were found to parallel the surface 
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of the pellet. Fine hairline cracks may 
be observed in Figure 2D beginning at 
the outer edge and extending perpen- 
dicularly from the surface. These were 
a result of the high cooling shock im- 
posed. The finely textured structure of 
the pebble in Figure 3H is of interest. 
The fissures present in pebble C were 
found to be absent in H. The center of 
the latter, however, was lost during 
grinding of the thin section. 

The results from the cyclic-fatigue 
tests of several representative pebbles 
are plotted in Figure 4; these data were 
taken at frequent intervals during the 
course of a run. The extremely long 
life of pebbles No. 13, No. 13A, No. 14 
and No. 15 is quite impressive. Differ- 
entiation among the remaining four 
pebbles would be difficult from this 
graph because of their very high break- 
age rate. Changes to the equipment, 
however, permitted extension of the 
plotted abscissa to a greater length so 
that the curves could be spread for a 
more nearly accurate appraisal of the 
pebbles. As a general rule, most of the 
curves were similar in configuration, 
dependent on the rate of pebble break- 
age. Once fractures developed and 
breakage began the pebbles failed at 
an accelerating rate as shown by the 
increasing slope of the curves. 

A number of different types of frac- 
tures were observed to occur in various 
pebbles during the course of the cyclic- 
shock treatment, Several of these are 
illustrated in Figure 5, The cracks in 
each of the pictured pebble sections 
were accentuated by light applications 
of an inking pen to the lines of the frac- 
ture; the ink quickly entered the pebble 
through these lines of separation and 
readily outlined the breaks from one 
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side of the pebble to the other side. In 
certain cases a very limited number of 
cracks were disclosed. In short-lived 
pebbles, the number of breaks was ex- 
treme as shown by Figure 5A. The 
underside of this pellet was literally 
honeycombed with fractures. When the 
cracks entered the pebble perpendicu- 
larly to the surface, as pictured by 
Figure 5D in which the pebble sheared 
in half into nearly two hemispheres, 
the fracture was noted to be caused 
essentially by the cooling cycle.’ A 
fracture having an angle of entry of 45 
degrees to the tangent to the surface 
indicated a heating crack as illustrated 
by Figure 5F. The “orange-peel” sep- 
arations show by B and C were not un- 
common. In many cases, the condition 
was so extreme that large circumferen- 
tial layers 
were observed. In other cases, the whole 


voids between successive 
nodular center, as previously shown, 
dropped from the pebbles when broken 

During the course of thermal-shock 
treatment, a precipitous loss of strength 
was observed in all pebbles. Illustra- 
tions of these results are given in Fig 
ures 6 and 7. The ordinate in Figure 6 
is the ratio of the strength of the pebble 
to the original strength of pebble No. 
15. In every case, except for pebble No 
13A, the major strength oc- 
curred during only a few cycles of 
shock. Even though pebble No. 12 had 
initial strength the percentage 
loss im 25 eveles of shock was great 
and it rapidly became weaker than 


pebble No 5 


loss of 


a large 


This property was a 
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Figure 7. Comparative 
Quench Tests 
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INCREASING DEGREE OF SHOCK 


contributing factor to the shorter life of 
pebble No, 12 as compared with No. 15. 

Figure 7 illustrates some of the data 
obtained from quenches of pebbles in 
boiling water. Here the abscissa repre- 
sents the increasing severity or degree 
of shock above the temperature of the 
quench medium. Even a very moderate 
shock caused a significant loss of 
strength. As would be expected, an in- 
crease in the degree of shock caused a 


corresponding increase in the decline 
of residual pebble strength. 


Pebbles No. 1, 3. 6 and I13A are 
representative of those in large-scale 
production, The others for the most 
part were made in experimental 
quantities and were unsatisfactory or 
were unevailable for use for one rea- 
son or another. In many cases when 
production of semi-commercial quanti- 
ties was attempted, unacceptable test 
results were obtained. Based on the 


test data, pebble No. 13A was deduced 
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Figure 6, Effect of Cyclic Shock on Pebble Strength 


to possess by far the best all-around 
properties. Its strength and resistance 
to abrasion were superior as was its 
resistance to fatigue during mechani- 
cal and thermal shock. Although a few 
other pebbles surpassed it in this latter 
connection, they all were inferior in 
some other necessary property. In 
pebble No, 13A, the desirable 
characteristics included in the 
best combination. 


most 


were 


Conclusions 

From the extensive data collected 
on the resistance of a large number of 
pebbles to severe thermal and mechani- 
cal shock and to abrasion, a choice of 
suitable pebbles for use as heat car- 
riers may be made. Actual selection 
depends upon the particular process 
in which the pebble is to be used since 
the severity of conditions and their 
relative importance must be examined. 
Possible compromises in certain prop- 
erties of minor interest may be con- 
sidered, Several pebbles have been de- 
veloped which possess in high degree 
the properties desired. One pebble in 
particular was found to combine these 
properties. The method of manufacture 
in pebble production was found to be 
of great importance. Satisfactory cor- 
relation found among the em- 
pirical test results and the petrographic 
data. Correlations are being developed 
on pebbles in actual use. 


was 


REFERENCE 
Refractories, p. 463 
1942. 798 py 


'F. H. Norton 
Hill, New York 


ACKNOWLEDGMENT 

The authors thank the Phillips Petroleum 
Company for permission to publish this paper 
and for the release of the data reported. Ap 
preciation extended to olleagues of the 
authors who aasisted in the development 
the equipment and in the Ollection of the 
data 


Petroleum Re finer 





Recent Developments— 


Measurement of 
Metal Thickness 
From One Side 


EVANS 


Inc., Houston 


( YE popular electronic instrument 
used for measuring metal wall thick- 
ness from one side, a method which 
has greatly reduced the cost of inspec- 
tion of steel pipe, pressure vessels, etc., 
in refineries and chemical plants, has 
recently been re-designed in accord- 
ance with operating experience gained 
during the past two years. 

This instrument, shown in Figure 1, 
operates on the ultrasonic (high-fre- 
quency sound wave) resonance prin- 
ciple, and measures thickness by de- 
termining the which 
resonance of the ultrasonic waves oc- 
The instrument has a range of 
16 inch to 12 inches of steel, weighs 
} pounds, and has a self-contained 
dry cell power supply. It will also 
measure the thickness of other mate- 
rials with high elastic constants, such 
as brass, aluminum, glass, etc. 

This instrument was first offered on 


frequency at 


l 
2 


Figure 1. Close-Up View of the Instrument Used in Measurement of Metgl 


the market in the fall of 1946, and 
that time approximately 200 
instruments have been placed in use 
throughout industry, in plants that 
represent approximately 60 percent of 
the refining capacity in the United 
States as well as in numerous chemical 


since 


and steel planis. The original design 
established the fact that there was a 
definite need for this type of instru- 
ment throughout industry.? Several 
difficulties were encountered in oper- 
ating this first instrument under field 
conditions, however, and it was there- 
fore re-designed on the basis of in- 
formation obtained through actual 
plant use. 

The new model can withstand rough 
usage, incorporates the best available 
components, and is not seriously af- 
fected by high humidity. Suggestions 
received from users, such as longer 


cable length and greater thickness 


FOR THE PAST FEW years there has been a considerable increase 
in the use of electronic instruments for measuring metal wall thick- 
ness from one side. Such instruments have been designed primarily for 
thickness determination of refinery and chemical plant equipment, 
such as steel pipes, tanks, pressure vessels, and other structures that 
are often accessible from only one side, due to physical limitations 
of the structure, or to operation conditions. Older methods of inspec- 
tion, such as drilling a hole, calipering the wall thickness, and 
re-welding, have been replaced to a large extent, especially in the 
larger refineries. Use of these instruments greatly reduces the cost 
of inspection, and often enables inspections to be made at points 
which could otherwise not be measured because of safety limitations, 
danger of increased corrosion in the weld area, etc. 
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Thickness from One Side. 


range, have been incorporated. Sensi- 
tivity and the ability to measure mate- 
rial with very rough, corroded surfaces 
has been increased, A visual indication 
of thickness has been added, to facili- 
tate measurement in noisy locations. 

Applications 

This instrument is used extensively 
in determining the extent of corrosion 
in refinery equipment, and has been 
for location of defects such as 
hydrogen blisters or 
Many plants have set up routine peri- 
odic inspections of their equipment, 
and are obtaining complete data con- 
cerning rates and over-all 
condition of plant equipment. Several 
large refineries in the Southwest have 
two of these instruments available for 
peak inspection periods such as unit 
shut-downs, The use of these instru- 
ments often results in considerable 
savings in the time required for plant 
or unit “shut-downs.” 

A survey is made prior to shut- 
down, to determine what equipment 
should be replaced, what equipment 
requires further inspection, and what 
equipment need not be disturbed. Such 
information expedites inspection and 
maintenance procedure during the 
shut-down, and saves the time which 
would have otherwise been consumed 
in inspection of equipment in good 
condition. Elimination of even a few 
hours of “down” time often justifies 
the cost of the instrument, dependent 


used 
laminations.® 


corrosion 
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of course upon operating conditions 
and the size of the plant. Cases have 
been known where down time worth 
$1000 per hour has been cut as much 
as 24 hours, At the present time, this 
type of inspection is limited to equip- 
ment operating below 200° F. New 
detector heads satisfactory for tem- 
peratures up to 500° F. are at the 
development stage. 

Such instruments facilitate the com- 
plete and rapid survey of fractionat- 
ing towers and other large insulated 
pressure vessels which have been taken 
out of service for inspection. These 
vessels are usually inspected from the 
inside and it is therefore not necessary 
to cut and replace exterior insulation. 
In some cases, doubtful areas can be 
located visually and rapid thickness 
measurements taken, in other cases 
erosion and corrosion occur over wide 
areas which cannot be located visually, 
and an over-all survey must be made. 
Checking of more than a few points 
was impossible with the old “drilling 
and plugging” method, One plant, for 
example, makes complete surveys of 
insulated “digestors” and finds that 
about 200 thickness readings in each 
vessel can be made at a cost approxi- 
mately equal to that previously re- 
quired to drill, caliper, and re-weld 
four test holes. 

The instrument is often used on pip- 
ing and on filled storage vessels, such 
as gasoline storage, butane tanks, etc. 
Accuracy is not affected by the 
tents of the pipe or nor by 
deposits such as coke or scale. Signal 
strength when such 
conditions are encountered, and a 
skilled operator can often determine 
liquid levels or the presence of carbon 
On pipe less than 6 inches in diameter, 
performance can be improved by the 


con- 
vessel, 


will. be reduced 


use of curved crystal detector heads 


cut to fit the contour of the pipe. 


Theory of Operation 
The 


high-frequency electronic oscillator, a 


gauge consists essentially of a 


quartz crystal “transducer” to convert 
the oscillator 
waves, 


electrical from 
into mechanical 


a means of detecting the frequen vy alt 


energ\ 
pressure and 
whic h a resonance condition is set up 
The standard instru- 
from 
megacycles 


in the material 


ment has a frequency range of 


65 megacycles to 2.00 
(One megacycle is equal to a million 
eve les per second ) 

The pressure waves are beamed into 
the material from one surface by the 
crystal transducer, travel through the 
material at a constant velocity, are 
reflected at the opposite surface, and 
back to the transducer 
velocity through a material is 
constant, the time required for a wave 


travel Since 


given 


11 


to make the round trip is a function of 
the distance traversed, which in this 
case is equal to twice the thickness. 
Therefore, if a means of measuring 
time is available, the thickness can be 
determined. Since the time interval be- 
tween successive recurrences of an 
oscillating frequency is a measure of 
time, the rate of oscillation can thus 
be utilized as a timing device. If fre- 
quency is adjusted to a point where a 
wave is propagated from the trans- 
ducer at exactly the same instant that 
the previous reflected wave has arrived 
back, then the so-called resonance con- 
dition is set up. and the time interval 
between recurring cycles is directly 
proportional to thickness. This reso- 
nance condition is detected by the in- 
strument because of increased power 
required to drive the oscillator at reso- 
nance, and therefore the frequency at 
which it occurs can be utilized to de- 
termine thickness. 

The following equations illustrate 
mathematically the conditions which 
are set up. 

It can be seen that distance traversed 
by the wave is equal to the product of 
velocity and time. 


Distance traveled = V X t (1) 
where distance = 2 * thickness in 
inches 

time in seconds 

a constant in 
inches/second 
( 232,000 in./sec 
for steel) 


Also: Time interval 
between recurring 
cycle s 


in cycles per sec 
equation (1), 
l 


! 


where 
ond 


fis frequency 
Substituting (2) in 


2X thickness = V 
\ 

rhickness - 
«! 


(3) 


Resonance conditions are also possi- 
ble at exact multiples of the funda- 
mental frequency, which are known as 
harmonics, For example, if the funda- 
mental frequency fulfilling conditions 


in equation (3) is 1 megacycle (1,000,- 
000 cycles per second), the second 
harmonic would be'2 megacycles, third 
3 megacycles, etc., and the difference 
between any two adjacent harmonics 
would be equal to 1 megacycle, or the 
fundamental frequency. Therefore 
equation (3) can be modified so that 
, . (4) 
2(fa — fin-1) 
nth harmonic of funda 
mental frequency 


Thickness 
where f, 


Harmonic immediately 
preceeding the nth 
harmonic 

This ability to use the difference be- 
tween any two adjacent harmonics 
makes possible a wide range of meas- 
urement. The frequency difference (or 
fundamental frequency) is inversely 
proportional to thickness, as shown in 
equation (4). A conversion scale, cal- 
culated from equation (3), is normally 
used to convert frequency to thickness. 
The conversion scale is essentially a 
circular slide rule, and is mounted on 
the instrument panel concentric with 
the tuning dial. The scale is set to the 


velocity 
proper constant ( - 
set on the frequency difference ob- 
tained, and thickness read on the ad- 
joining scale. Frequency values on the 
conversion scale are expressed in terms 
of megacycles. 

The velocity of propagation of ul- 
trasonic waves is a function of the 
density and elastic constants of the 
material, and can be calculated from 
the following equation: 


). the pointer 


I (1 m) 


\ P (1+m) (1- 


2m) 


(3) 


where velocity in cm. per second 
Young’s modulus of elasti- 
city in dynes/cm? 
density in grams per ¢ ubic 
cm 
m Poisson's ratio 


By substituting the proper values in 
the equation, the velocity of sound in 
any elastic material can be found, The 


TABLE 1 


Comparison Between Instrument Readings and Actual Micrometer Measurements 
(Data Obtained in Several Southwestern Refineries) 
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DESCRIPTION 
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Figure 2. Instrument Being Used for Wall Thickness Measurements of a 
Large Pressure Vessel. Readings Taken from Inside of Vessel. 


value for steel is approximately 232,- 
000 inches per second. This value is 
approximately constant for different 
types of steel, and does not change 
appreciably with temperature, within 
the temperature range of the instru- 
ment. 

In actual practice sound velocity for 
any material is usually found simply 
by measuring a specimen of known 
thickness. Known thickness and fre- 
quency can then be substituted in equa- 
tion (3), and the equation solved for 
velocity. 


{ecuracy and Characteristics of 
Ultrasonic Resonance 

Results obtained are directly de- 
pendent upon the surface characteris- 
tics of the material under test. When 
the surfaces are parallel and relatively 
smooth, a strong, sharp indication is 
obtained, and thickness can be read to 
within +1 percent. If the surfaces are 
not parallel, or if there is a rough 
pitting of the metal surfaces, thickness 
indications which are obtained will be 
weakened and broadened in proportion 
to the amount of thickness variation. 
Accuracy in this case will be on the 
order of +3 to +5 percent. Examples 
of the accuracy obtained under field 
conditions are shown in Tables 1 and 2. 

The instrument measures thickness 
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of the area under the crystal detector 
head only, an effective area of about 
1.5 square inches in the present design. 
It will not detect the presence of a 
small “pit” within this area, unless the 
area covered by the pit is substantial 
percentage of the total area covered 
by the crystal. If the corrosion is com- 
paratively uniform under the 1.5-inch 
area, a rough average of the various 
thickness components will be obtained. 
It is sometimes possible to determine 
the total variation in thickness by in- 
terpreting the band of frequency reso- 
nances obtained from each thickness 
component. 

No readings can be obtained if there 
is excessive variation in thickness under 
the 1.5-square-inch area. This limit is 
reached theoretically when the reso- 
nance frequency of the smallest thick- 
ness component is equal to the next 
higher harmonic resonance frequency 
of the largest thickness component 
under the crystal, or at integral multi- 
ples of these frequencies, Maximum 
and minimum thickness at this point 
can be expressed by substitution in 
equation (3): 


x 
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\ Vn 
y o( f 2f 
“\on ) 
where: x = smallest thickness com 
ponent in inches 
largest thickness com- 
ponent in inches 
harmonic number at which 
y is measured 
resonance frequency at the 
nth harmonic 
y—x 
Vn _ Vin—1) 
2f 2f 
Vn—Vn+V 
2f 


TABLE 2 


Instrument Measurements on Furnace 
Tubes* Southwestern Chemical Plant 


LOCATION Thickness 





1. Convection Bank 4313” 
2. East Side: 

North Bank 

Center Bank 

South Bank 


3. West Side: 
North Bank 
Center Bank 
South Bank 


Top 
North Bank 
South Bank 


* Note: Tubes are 4” 0.D. pipe with original wall thick 
ness of 4375” 
Curved crystal detector head cut to fit 4” O.D. 
Pipe used in obtaining these measurements. 
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TABLE 3-A 
Effect of Coupling Medium on Signal Strength 
Flat Crystal Detector Head, 1'/,-Square-inch Area 
(Data Obtained by Branson Instruments, Inc., Stamford, Conn.) 


Cauge 
Thickness 


Coupling 


Material Tested Medium 


Sensi 


tovety 


REMARKS 





(rrease 310° 
Cold rolled steel, 0.308" thick 
smooth surfaces 


308” steel with hard and closely 
adherent seale on the reflect 
ng surface 


Grease 
*Gilyeerir 


Aerosol 


Steel ship plate, 0.560" thick 
scale and slight pitting on re 
fleeting surface 


Crease 


5 feep pitting 
reflecting surface, maximum = Cilycer 
550” minimum .470° 


Steel ship plate 


* Nete: Solution consisting of one gram of ‘Aerosol 


Over 100 


per quart of glycerin 


Lowest indication, at .077 me. hardly detectible 
with grease. Indication is sharp and distinct with 
100 Dow Sibeone stc cock grease 


Meter indications practically unusable Distinet 
audible signals at 1.9 and 1.53 me. Low frequency 
indications not audible 


Signals considerably stronger than with grease 
Suffieently strong indications with greas 

Very weak signal 

Sensitivity increased approximately 10 tomes by 


using glycerin 


Aerosol serves as a wetting agent 


TABLE 3-8 
Effect of Various Curved Crystals on Signal Strength 
Glycerin-Aeroso!l Solution Used as Coupling Medium 


(aute 
Thickness 


Material Tested Crystal Type 


Seasi- 
tivity 


REMARKS 








Flat 0.550” 2» 


424" O.D. stee 1% oq. inch are 


ed, 556” wal 


pipe, slightly seal 


444" curved 


14g aq. inch area 


5” O.D. heater tube with %" coke | Flat 


jeposit on inside 53° wal 1 hg sq. inch area 


m thickness d 


When the velocity constant for steel 
is substituted, this equation becomes 


lo 


M 


The practical limit in thickness va- 
riation encountered in actual field use 
of the instrument follows the theoreti- 
cal been found 
that a 14-inch plate with a “peak to 
valley” inch 


limits closely. It has 


roughness of can be 
measured with the present instrument 
corrosion in_ refinery 
equipment this limit, 
the instrument can be used on approxi- 
mately 90 percent of the equipment. 


Since general 


rarely exceeds 


dependent of course upon the type of 


0.550" SO 


Use of proper curved crystal increased 
strength and sharpness of signals. 


0.530" 


No clear resonance indications obtainable 


Use of curved crystal permitted measure- 


ment of this pipe 


sensitivity 10 tumes 


process and corrosive conditions, Even 
though a reading cannot be obtained 
in a few cases, the operator does gain 


valuable information, the fact that 
there is serious corrosion on the un- 
seen reflecting surface. 

Seale, rust, liquids, or carbon for- 
mation on the reflecting surface does 
not affect the accuracy of the instru- 
ment, but tends to weaken the signal 
strength. This fact can often be useful 
in determining liquid level, or detect- 
ing the presence of carbon. Any dis- 
continuity or change in the medium 
through which ultrasonic are 
traveling results in a reflection and a 
refraction occurring at the boundary. 
The ratio between reflection and re- 
fraction is proportional to the elastic 
the materials, i.e., the 
ultrasonic A large 
difference in velocity results in practi- 


waves 


constants of 


velocity of waves, 


x Kk x 


cally a complete reflection, as in the 
case of steel and air. Other materials 
adjacent to the steel, such as carbon, 
absorb a higher percentage of the 
waves, and therefore a weaker steel 
thickness indication results. If two 
layers of steel have only mechanical 
contact, there will be very little trans- 
mission of the wave across the boun- 
dary and therefore only the outer layer 
will be measured, However. when two 
layers of material with comparable 
sound velocities are bonded together, 
total thickness will be measured. Typi- 
cal examples are glass, enamel, stain- 
less steel, and nickel bonded to soft 
steel. 

Satisfactory performance of the 
gauge on very rough materials, mate- 
rials with a highly absorbent backing, 
or a combination of both, is deter- 
mined by the “signal to noise ratio” 
of the instrument. Background noise 
is always present, and is increased 
when amplification is increased to de- 
tect weak signals, Therefore, a signal 
to noise ratio of the highest possible 
value is desirable. 

Improvements in instrument design 
have increased signal to noise ratio 
considerably, and added increase can 
be obtained with coupling mediums 
more efficient than those normally 
used. A thin layer of grease or oil is us- 
ually used to transmit ultrasonic energy 
from the quartz crystal to the material 
under test, and is entirely satisfactory 
for most work, If additional sensitivity 
is necessary to obtain a satisfactory 
resonance signal, the use of a glycerin 
coupling medium will usually produce 
the desired results. Sensitivity on small 
diameter piping and other curved sur- 
faces is increased by the use of quartz 
crystals ground to fit the curvature. 
Table 3 illustrates comparative values 
obtained by using the various aids to 
increased sensitivity, The sensitivity, 
S. is defined as follows: 


I I 
I; 
sensitivity 
current, in milliamperes, at 
a resonant trequency 
(Signal level) 
rent, in milliamperes, at 
ther trequencies 


level) 


(norse 
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Figure 1. Four of five 5000-kw, noncondensing 
steam turbine-generator sets in the power plant 
of a Mid-Western refinery. Steam supplied to 
turbines at 650 psi., 750° F. is exhausted at 195 
psi. to process header and refinery drives. This 
installation is a good example of modern prac- 
tice in medium capacity refinery power plants. 
(Courtesy of General Electric Company) 


For many years two factors con- 
trolled refinery power plant design: 
1) availability of low cost fuels, and 
2) small demand for electric power. 
As a result the power plant was neg- 
lected as place where production costs 
could be reduced, Design lagged con- 
siderably behind prevailing central 
station and industrial plant practice. 
Low steam pressures, about 200 psi., 
were common until 20 years ago, al- 
though central stations had been using 
pressures of 1200 psi. for several 
years prior to that. 

Much criticism was levelled at re- 
finers for their lack of interest in 
power plant development. Many of the 
high pressure-high temperature piping 
problem solutions first evolved by re- 


POWER plants serving today’s 
refining, natural gasoline, and 
petrochemical plants have come 
a long way since the well-known 
“oil-tield” boiler days. No longer 
is steam generation the only 
function of the refinery power 
plant. Electricity in large quan- 
tities becomes more necessary 
every time a new production op- 
eration is introduced. With the 
decrease in availability of by- 
product fuels, refinery power 
plant efficiency takes on a new 
importance. To achieve low cost 
production, today’s refinery 
designer must strive for the 
optimum balance obtainable be- 
tween process and power gener- 
ating facilities. Obtaining such a 
balance is not readily done be- 
cause it involves a multitude of 
factors. 
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Power Plants for Modern Refineries 


finers were quickly adopted by central 
station and industrial plant designers 
for use in their power houses. Refin- 
ers in general, however, continued to 
operate at about 200 psi. when they 
could have readily installed equipment 
for higher pressures and temperatures. 

Figure 2 shows a typical flow dia- 
gram for a refinery power plant of the 
early 20’s. Production facilities by 
that time had reached the stage where 
a small amount of electric power was 
required in addition to large quantities 
of low pressure steam. Required elec- 
tric power was produced by one or 
more turbines, Process steam was sup- 
plied from three sources: a large bat- 
tery of old boilers, exhaust from 
newer turbines, and by pressure-tem- 
perature reduction from the higher 
pressure steam main. 

Although plants of this type pro- 
duced the needed steam and electric 
power, their operation from a ther- 
modynamic standpoint was not the 
most efficient obtainable. During peri- 
ods of low refinery production, valu- 
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able steam was exhausted to the atmos- 
phere instead of being used some- 
where in the power plant cycle. This 
was the principal defect of these plants, 
lack of balance between steam genera- 
tion and refinery production facilities. 
To obtain a better heat balance higher 
steam pressures and more efficient tur- 
bines were needed. Many years passed 
before most refiners adopted them. 


Other Developments 

During the years that most, but not 
all, refinery power plants were operat- 
ing on low pressures and temperatures, 
central station and industrial plant 
practice changed considerably. Super- 
posed, extraction, and mixed-pressure 
turbines came into wide use with a re- 
sulting large reduction in overall-heat 
rates because the same amount of heat 
was rejected to the condenser before 
and after superposed turbine installa- 
tion. Power developed by these tur- 
bines was far greater than any other 
type turbine in use. When equipped 
with superposed turbines many old 
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plants were able to generate as much 
as 30 percent more power using the 
same amount of fuel. In addition, in- 

y creased condensing-water flow was not 
a a “eed required, an important factor in re- 
0 gions where the water supply was 
BOILERS PRESSURE scarce. 

Four new cycles were applied to in- 
dustrial plants using superposed, ex- 
traction, or mixed-pressure turbines. 
The simplest, Figure 3A, permitted 
large savings in existing low pressure 
. plants. Steam, generated at a pressure 

ad higher than in the existing boilers, 

o> passes through the superposed turbine 

TO REFINERY and exhausts to the old turbines and 

process .oaos process header. The second cycle, 

Figure 3B, employs one extraction 

1S psi. stage from which steam is bled for use 

= in the existing low pressure turbines. 

The superposed turbine exhausts to an 

sons i. ftom ape Guyana a typical acnay set of the early _ Low-pressure steam pro- intermediate pressure process header 
uc a large o ilers an a ri i inci isti 

of these ty pre The flow eugene of the auiead gat is ——- and the existing low — units te 

another, lower pressure, process 

header. Excellent for plants with con- 
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Figure 3. Industrial 
steam cycles for im- 
proving over-all plant 
economy and power- 


7 OOVBLE -EXTRACTION process balance. Today 
CON OENSING one or more of these 


mig TURBINE { cycles is used in every 
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power 
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densing turbines, this general cycle 
was later used in several large refin- 
eries, The third cycle, Figure 3C, uses 
two stages of extraction from a con- 
densing type turbine. One stage sup- 
plies existing low pressure turbines 
and the other the low pressure process 
header. To utilize excess low pressure 
steam, the mixed - pressure turbine, 
Figure 3D, was introduced. Process 
steam which cannot be used during 
periods of low production is allowed 
to flow back into the turbine where it 
helps to generate electrical power. 
Each cycle permitted an increase in 
power and process steam production 
without a large increase in fuel con- 
sumption. All necessitated 
use of higher steam pres- 
sures and efficient tur- 
bines. Thus, three of the 


would provide the best facilities for 
the increasing process load. Three 
300,000-pounds-per-hour boilers oper- 
ating at 615 psi. and 715 F. supply 
steam to three 7500-kw. turbines super- 
posed on refinery drives. Two of these 
turbines exhaust at 150 psi. and the 
third, of the mixed-pressure type, has 
a 150-psi. extraction connection. In 
addition, excess steam from the 15-psi. 
process header can flow to the mixed 
pressure turbine. High-pressure steam 
not required by the three turbines flows 
through the pressure reducing valve 
and desuperheater to the 150-psi. proc- 
ess header. 

When completed in 1940, this plant 


provided one of the best power-process 
balances obtainable at that time. No 
steam was wasted to the atmosphere, 
turbines were high efficiency units, and 
several fuels could be used. Refinery 
gas was the main fuel but natural gas, 
oil, and a refinery-natural gas mixture 
could also be burned. Arrangement for 
future burning of pulverized petroleum 
coke was provided. For best efficiency, 
refinery base load was carried by new 
boilers and demand fluctuations cared 
for by the old 150-psi. boilers. Initial 
structural costs were reduced by out- 
door installation of the new boilers 
with a one-story structure to house 
controls, firing aisle, and fuel and feed 








major requirements of 
rapidly advancing refin- 


my ae 


L500 KW. 








NEW 


ery practice were met: 1) 
BOILERS 


more electric power, 2) 
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more process steam, and 
3) better power-process 
balance, all obtainable 
with only a moderate in- 
crease in fuel consump- 
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tion. The refiner, with his 
mettallurgical studies and 
techniques, made these 
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cycles possible but in 
many cases waited until 
his low-pressure power 
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plant was overloaded 
before taking advantage 
of the cycles. Once started, 











he took full advantage of 
each cycle, in many in- 
stances combining them 
to suit his needs. Results 
obtained are not only in- 
teresting, they are indica- 
tive of future trends in 
refinery design and oper- 
ation. 
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Figure 2 has been repro- 
duced in Figure 4A to 
show how additional 
equipment was balanced 
with the existing plant 
and load. The 
plant in Figure 2 oper- 
ated from 1923 to 1938, 
by which time the process 
steam and power demands 
began to plant 
capacity, A study of the 
indicated that a 
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Figure 4. Flow diagrams of modern refinery power plants. (A) New plant superposed on old plant shown in 
Figure 2. Cycle arrangement provides an excellent power-process balance together with large generating 
capacity, (B) Mid-Western plant is outstanding for its use of high-pressure steam, large capacity gener- 


ators, and dual circulation boilers. 
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ed 


pumps. Extensive motorization of re- 
finery drives would have 
sary if three superposed turbines had 
been used instead of two in combina- 
This 


design logic; i.e., it 


been neces- 


tion with a mixed-pressure unit. 
resulted from 
would have 
stall three 
waste excess low pressure steam. 


heen design to in- 


superposed turbines 


poor 
and 
Also, 
if refinery drives were changed from 
bsorb the addi- 
tional power produced by excess low 
initial costs would be 


turbines to motors to a 


pressure steam, 
high, Hence, the mixed-pressure unit 
in combination with superposed units 
provided flexibility and effi 
ciency 


greatest 


Des 


years 


mn Changes 
Ten later, in 1948, a 
western refinery installed a superposed 
plant which equals in performance 
many of the largest industrial plants 
in the country. Steam generated at 
1350 psi., 900 F., enters super 
posed, 10,000-kw. turbines at 1250 
psi., 900 F. and exhausts to an existing 
100 psi., 650 F process header, Figure 
1B. From here it to four 5000 
kw. turbines, auxiliaries, or a pressure- 
temperature reducing station. The next 
is 100 psi. for process, 
and auxiliary drive. 
z supplies 


two 


goes 


pressure level 
power generation, 
Lowest pressure level, 10 psi 
process demand and feedwater heaters. 
The original 400-psi., 650 F. plant in- 
stalled i 1928 one of the first 
superposed turbine cycles in the coun- 
try and was quite 

This installation well illustrates sav- 
ings resulting from superposition. 
Every thousand pounds of steam at 
1250 psi. which pass through the new 
turbines and are later used in the re- 
finery at 400 psi. produce about 30 kw 


was 


successful, 
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of power. To generate this steam at 
1250 psi. instead of 400 psi, requires 
only about 10 percent more fuel. Oil, 
gas, or pulverized coal can be burned 
in the two new 300,000-pounds-per- 
hour boilers, In this refinery, as in 
many others, steam driven auxiliaries 
have gradually been replaced by motor 
driven units to utilize the low cost 
superposed power output. As a result 
plant generating capacity is large com- 
pared with that of the older refineries. 

The flow diagram for a East 
Coast refinery power plant is shown 
in Figure 5. This plant is of much 
interest because both power and proc- 
were put into operation 
for the first time in 1949, Three 275,- 
000-pounds-per-hour boilers burning 
gas or oil supply steam at 900 psi., 
750 F. to two 7500-kw. turbines. One 
turbine is a superposed unit exhaust- 
ing to the process header at 250 psi. 
and the other is a mixed-pressure- 
extraction induction type. The unit 
steam at 250 


new 


ess facilities 


can supply extracted 


psi. and 15 psi., use excess process 
steam at 15 psi, and exhaust to a con- 
denser at 27.5 inches of mercury. Two 
pressure regulating sta- 
tions ng ide for flow between 900 psi. 

Refinery 
a pressure 


main 


- temperature 
and 250 psi. process header. 
drives use 250-psi. steam, 
higher than that 
steam headers of most old refineries. 
exhaust to the 15-psi. process 
header. Feedwater treatment cycle, 
utilizing a battery of 
filters, and a deaerator, provides good 
impurities and 


used in the 
Drives 


two. softeners, 


control of raw water 
dissolved oxygen. Entire design is well 
balanced and flexible with provisions 
for future increase of process output. 


Figure 5. Flow diagram of a modern, medium 

capacity East Coast refinery. Cycle arrangement 

provides for maximum operating economy by 

use of all steam generated. Steam pressures and 

temperatures used in this plant equal those 
common in other industries. 


Statistical Comparisons 


The general descriptions and flow 
diagrams of these modern plants pre- 
sent a clear cross-section of modern 
refinery power plant types. However, 
a better over-all concept of what is 
happening in refinery power plants is 
obtained when today’s installation 
figures are compared with those of 
yesterday. For instance, in the 12-year 
period between 1927 and 1939 about 
85 high - pressure industrial power 
plants (500 psi. or greater steam pres- 
sure), went into operation. Only eight, 
or less than 10 percent, were refinery 
power plants, Of 110 industrial plants 
reported starting operation between 
1945 and early 1949, 25 or more than 

percent were for refinery service. 
Nine industrial power plants operating 
at 900 psi. or more went into service 
in 1948 and four of these, or almost 
50 percent, were refinery units. The 
highest pressure industrial power plant 
installed during 1948 was for refinery 
use. 

Thus it can be seen that refinery 
power plants are now on equal foot- 
ing with those of any other large in- 
dustry in the country, Besides, process 
steam and electrical loads are at an 
all time high. Many refineries now use 
1.5 million or more pounds of steam 
per hour for process loads, Electrical 
loads of 35,000 kw. are common. These 
figures represent a good chunk of the 
industrial steam and power generated 
in privately owned plants. It is inter- 
esting to note that increase in refinery 
steam demand has not kept pace with 
the rise in electrical demand. In many 
cases this difference results from par- 
tial or complete motorization of re- 
finery drives. 


Refiners their 
power plant studies to the steam cycle 
alone. Waste heat generation of steam, 
low cost construction methods, speci- 
ally designed plants for petrochemical 
and natural gasoline operations, and 
cooperation with utility plants sup- 
plying refinery power and steam have 
been developed and utilized. Advances 
of this type changed, in many cases, 
the older concepts of refinery design, 


have not confined 


operation, and maintenance. Major ad- 
vances will be discussed in subsequent 
articles. 

End of Part 1. Part Il will appear 


in an early issue. 
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WHILE THE accompanying ar- 
ticle lays great stress upon 
transportation, it will prove of 
high interest to plants selling 
liquefied petroleum products 
since many accidents seem to 
occur at plant loading racks. 

The author has been working 
with the API and National Safe- 
ty Council committees on this 
subject and the facts and infor- 
mation brought out at these 
meetings are presented herewith 
primarily in order to arouse dis- 
cussion and study. 

Accounts of the experiences 
and practices at other plants are 
invited and may be addressed to 
the Editor. 


Snapshot of actual flammable liquid fire showing extent and severity of such type fire. 


Safe Practices In Handling 


Flammable Liquids 


DON 


VU 


VP 
HE greatest potential danger in 
handling flammable liquids in tank 


trucks is from fire or explosion result- 


ing from the release of vapors and 
the possible ignition of these vapors. 

Fires at loading and unloading 
racks, however, are not the most pro- 
lific source of accidents but they are 
generally the most destructive and 
costly 
usually 
exposed to the danger of slipping and 
falling. He is exposed to strains, 

and while handling 
wrenches, and valves. When 
considerable vapors are released, he 
is subject to sickness and even as- 
phyxiation from inhaling these va- 
pors, It is from such causes as these 
that most accidents in loading and 


unloading trucks occur. 


type of mishap. The loader 
works above ground and is 


sprains, cuts 


hoses, 


In view of the fact that fires and 
explosions are so disastrous, this 
article will confine itself largely to 
those safe practices in handling flam- 
mable liquids. 

In order to establish an under- 
standable premise, the term “flam- 
mable liquids” will be defined as any 
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liquid having a flash point below 
200° F. and a vapor pressure not ex- 
ceeding 40 pounds, which for the pur- 
pose of this article, shall be divided 
into two classes, viz.: 

Class “A” embracing flammable 
liquids having a flash point below 70 
F. and a vapor pressure of not more 
than 40 pounds. 

Class “B” embracing those flam- 
mable liquids having a flash point 
from 70° to 200° F., inclusive. 

The flash point in each class to be 
determined by means of a closed cup 
tester only. It has been recognized for 
some time that considerable difference 
exists between results obtained when 
using different types of flash testers as 


Table 1. 


shown by 


TABLE 1 


Comparative Flash Point 
Readings by Different Testing Devices 


| 
Pensky | Cleveland 


MATERIAL Abel Tag Martens | Open-Cup 





Naphtha 86 92 95 100 
Kerosene 127 130 135 140 
Gas Oil 195 200 
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The vapor pressure of the product 
shall be that resulting from a test 
using the Reid method as specified by 
ASTM Method D323-43, which is also 
the API Method 539-43. This test is to 
determine the volatility or tendency 
of the liquid to vaporize. 

The above two tests are important 
factors in determining the flam- 
mability of liquids. The hazards in- 
crease as the flash point lowers or as 
the vapor pressure rises. But other 
factors also enter into the problem 
and should be taken into consideration 
in establishing safe practices. 

Ignition temperature is the lowest 
temperature at which a flammable 
mixture will ignite solely by heat. For 
instance certain commercial gasolines 
will ignite at temperatures 
500 and 600° F. so that hot 
surfaces at this temperature will set 
them off. 


between 


metal 


Flammable liquids also have a 
minimum and maximum concentration 
of vapor in air or oxygen below which 
flame propagation does not occur on 
contact with a source of ignition. 
These concentrations are usually ex- 
pressed in terms of percentage by vol- 
ume of gas or vapor in air and are 
called the “upper and lower flam- 
mable limits.” The difference between 
the lower and upper limits is often 
referred to as the “explosive range.” 

For example, any mixture with less 
than 1 percent of gasoline vapor is 
too lean and seldom will propagation 
of flame occur on _ contact with 
ignition. On the other hand, if there is 
more than 6 percent of gasoline vapor, 











the mixture is too rich, and will not 
burn. Other gases have wider explo- 
sive ranges. In any event, a knowledge 
of these ranges is important in estab- 


lishing safe practices for handling 


flammable liquids. 

The tendency of a gas or vapor to 
disperse or mix with another gas or 
vapor is called the rate of diffusion. 
This rate is established by a compari- 
son with air density usually giving air 
the value of 1. Whether a vapor is 
lighter or heavier than air determines 
to a large extent the method of solv- 
ing ventilation. 

An atmosphere that lacks sufficient 
oxvgen for a safe working area is said 
to be deficient in oxygen. Normal air 
contains about 20 percent oxygen at 
atmospheric pressure. If about 17 per 
cent of the air is oxygen, men at work 
must breathe deeper or faster. When 
the content is reduced to 15 percent 
men usually dizzy, note a 
buzzing in their ears, or have a rapid 


become 


heart beat. 

Although men do not usually lose 
until very much 
percent of oxygen is 


consciousness less 
than 16.25 
present this is the point where flame 


safety lamps are extinguished 


Note: Each loading (truck) spot is to be tied into the 
main ground riser by means of a header wire run across 
the loading rack. Length of cable will be determined by 
the number of loading spots and the length of 
rack. Risers from each loading spot are to be tied into 
main header by means of a connector. 
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TO TRUCK GROUND 


Figure 1. Method of Bonding and Grounding Trucks and Loading Racks 
(Courtesy The Pure Oil Company) 


Truck loaders using dome 
operations with very volatile liquids 
having heavy vapors have been found 
working in areas with oxygen content 
less than 15 percent. This is hazar- 
dous and if the air contains as little as 
10 percent oxygen, life is greatly 
endangered. 


open 


No man should work in such areas 
without self-contained oxygen breath- 
ing apparatus or fresh-air hose mask, 


Tank Truck Operation 

Tank trucks. tank trailers, tank 
semi-trailers, or cargo tank trucks 
used for the transportation of flam- 
mable liquids should be constructed 
and operated according to the regula- 
tions of the Interstate Commerce Com- 
mission Motor Carrier Safety Regula- 
tions, and the Regulatory Standard 
for Tank Trucks for Flammable 
Liquids as adopted in 1948 by the 
National Fire Protection Association. 

Such trucks should be kept in good 
repair and condition and be given 
daily inspections. Special attention 
should be given to the condition of 
lights, brakes, horn, rear view mirror. 
bonding, tires, and steering. As a safe 
practice, the safety and flow 
valves should be tested frequently. 


excess 


One of the most common sources of 
ignition is smoking. Truck drivers, 
loaders, and their helpers should not 
be permitted to smoke while driving. 
loading, unloading, or making repairs. 
They should be alert to keep away 
other smokers or sources of ignition 
whether the truck is loaded or not. 

As a safe practice, drivers and load- 
smoke should not carry 
matches or single action lighters. The 


ers who 


safest lighter is a closed or double- 
action type, Cases have been known 
where single-action lighters have been 
accidently dropped in such a way as 
to cause the lighter to spark upon 
contact with another object or the 
ground. Matches have also been acci- 
dently ignited by friction or an acci- 
dental blow while they were in the 
driver’s pocket. 

Static electricity should not be con- 
fused with stray currents. Static is a 
type of electrical charge resulting 
from the contact and separation of 
two substances, one or both of which 
are non-conductors. The movement of 
a truck through the air as it drives 
down the highway generates static. 
The contact and separation of the tire 
tread on the road surface generates 
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static. Charges are also produced when 
liquids are pumped through lines and 
hose. High voltages may accumulate 
at nozzles. 

Actual cases have been known 
where static sparks were produced 
when a truck driver slid across nylon 
or plastic seat covers in getting out 
of his truck cab. 

Tests have trucks having 
potential static charges of less than 
300 static volts do not produce sparks 
of sufficient intensity to ignite vapors. 
Furthermore, static generation and 
accumulation is more severe in dry, 
cold weather than during humid, 
warm weather. Tests made of tank 
trucks at a refinery gate showed them 
to have accumulated charges from 
2335 volts to 3025 volts 

Static is a very potential source of 
ignition and must be assumed to be 
present at all times; therefore, all 
trucks and loading docks or racks 
must be electrically bonded before any 
operations are started. 

Another series of tests showed 
trucks not equipped with drag chains 
to have charges as high as 16,000 
volts but trucks equipped with drag 
chains had charges as high as 9500 
volts and static sparks sufficient to 
ignite vapors were produced. 
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Drag chains are generally con- 
ceded to be of little or ne benefit. 
They are not construed by the Na- 
tional Fire Protection Association as 
meeting the requirements of bonding. 
Tests conducted over a number of 
years under a wide variety of condi- 
tions have indicated that drag chains 
are obsolete and have no place in 
flammable liquids tank truck fire pro- 
tection. In fact, they are a nuisance 
and often a hazard. Cases have been 
known where drag chains on gravel 
and concrete roads have produced 
sufficient sparks to ignite vapors and 
in several instances chains have hung 
on road projections or objects and 
caused links to be shot like bullets 
into the tank bodies or cars following 
the tank truck. 


Fire fighting demonstrations are excellent training mediums for new employes. 


Nevertheless many local laws and 
ordinances continue to require the use 
of these remnants from an age when 
fire protection was based on guesses 
rather than facts and evidence. 


Care should be taken in starting the 
engine after loading so as not to cause 
it to backfire. In case of spillage or 
heavy vapors in the air, a hot piece of 
burning carbon may ignite the mix- 
ture. 


Electrical Ignition 


Sparks from the truck or loading 
rack electrical equipment can also 
ignite gases or vapors. Shorts in wir- 
ing may produce these sparks or even 
the making and breaking of circuits 
by means of a switch. All electrical 
fittings at loading racks should be 
enclosed within explosion-proof _fit- 
tings according to the National Elec- 
trical Code for Class 1, Hazardous 
Locations. 

Spills and overflows should be 
avoided but if they do occur, loading 
should be stopped, valves shut off. 
and the overflow cleaned up or flushed 
away before resuming operations. 

In case of a leaky truck, the driver 
should make every effort to park a 
damaged truck in such a way that it 
will not endanger traffic or property. 
The public should be warned to keep 


away and the police and fire depart- 
ment notified. 

Leaking trucks should never be 
parked on a highway, A vacant lot or 
side road away from buildings or 
areas in which people are concen- 
trated is safer, The leaking liquid 
should be trapped into containers, a 
ditch or pit, but never into sewers or 
streams. 

As a safe practice loaded trucks 
should not be operated on highways at 
night, nor left parked where passing 
traffic may strike them. In case of 
emergencies, parked trucks whether 
empty or loaded should be properly 
flagged and marked with lights or 
flares placed at a safe distance. 

While loading or unloading, the 
truck brakes must be set and loaders 
or drivers should never leave their 
operations without shutting off all 
valves. Care should be taken that the 
correct product is being handled and 
that the tank has previously contained 
the same liquid. Otherwise the tank 
should be completely drained and 
flushed. 

In connecting and disconnecting 
lines, proper tools should be used, 
Rubber hoses should be handled with 
care to prevent kinks or breaks, and 
carefully drained so that spillage will 
not saturate the loading area or cover 
the truck body. 


Left—A variation of the sub-type truck-loading rack, using overhead lines. Right—An excellent tank truck loading rack arrangement using sub- 
type platform and underground header 
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Caps, compartment covers, or 
domes must be carefully replaced on 
loaded trucks to be sure that leakage 
will not occur. All tools and fittings 
used in the operation must be returned 
to their proper place. 

Loading or unloading operations 
should not be started or continued 
during an electrical storm. 

Adequate and safe walkways from 
truck to loading platform should be 
provided, Loaders should never jump 
from the rack to truck or truck to rack. 

During all filling operations, bond- 
ing contact shall be maintained until 
the tank has been closed and sealed. 
It is a safe practice for the driver to 
make one complete walking circuit of 
his truck to check for any unsafe con- 
dition, before starting the motor to 
drive away. 

Each tank vehicle shall be equipped 
with at least one approved hand fire 
extinguisher of a type suitable for 
extinguishing flammable-liquid fires. 
Carbon dioxide and dry chemical are 
excellent types and should be mounted 
in a convenient safe place, Usually the 
fire extinguisher is easily attached to 
the right side of the truck near the 
cab, on the running board, or in a 
bracket inside the cab. 

Extinguishers should be 
mounted on the front bumper or on 


not 
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Figure 2. Simplified Sketch 

Showing an Acceptable Truck 

Bonding Device for Single Up 
right Loading Line 


the tank proper where they may be 
subject to damage or inaccessible in 
case of fire. To insure perfect oper- 
ation the extinguisher should be pro- 
tected with a hood or covering and 
inspected at frequent intervals. 

Tools used in loading or unloading 
operations should be of the spark- 
resisting type. 

As a safe practice goggles should be 
provided for use in case of spills or 
splashes. Certain companies also pro- 
vide their personnel with asbestos 
gloves for use in making emergency 
shut-offs in case of fire. Other com- 
panies equip each truck with a shovel 
for use in ditching or making pits in 
case of leakage or spillage. 

Each rack should have adequate 
fresh air or oxygen type masks for 
emergencies. 

All racks should display “No 
Smoking” signs in restricted areas. 
Warning signs at gates and entrances 
should be erected to prohibit tres- 
passers. 

All flashlights used should be of the 

afety type approved for use in areas 
where flammable vapors are present. 


Personnel should give consideration 
to type of clothing worn while work- 
ing in and around flammable vapors. 
Shoes with exposed nails or metal 
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cleats are capable of knocking sparks 
in metal to metal contact. Woolen, 
silk, and rayon cloth can generate 
static and may become impregnated 
with dangerous amounts of vapor or 
liquid in contact with the body, Cotton 
clothing is safer and shoes with non- 
metallic or sewed soles are better. 


In the event of a tank truck fire 
while loading or unloading, the fuel 


‘supply should be immediately shut off 


If loading, the spout or hose should 
not be removed from the tank truck, as 
a spill may result and spread the fire. 
In case of a burning dome or fill 
opening, the fire can be attacked with 
carbon dioxide or dry chemical or 
thé opening covered with wet sacks 
or a blanket. 

In the event of a spill fire, foam or 
vaporizing liquids may be used in the 
absence of carbon dioxide or dry 
chemical. If an adequate supply of 
water is available, the burning liquid 
may be flushed away to a safe place 
(not a sewer). 

Burning vapors from vents, relief 
valves, or leaks may be safely allowed 
to burn if the source of the escaping 
liquid or vapor can be shut off or 
controlled. 

Above all. calmness and direct ac- 
tion are required rather than excite- 
ment and haphazard fire fighting. 
Flammable liquid fires are easily con- 
trolled or extinguished if proper 
equipment and methods are used. Such 
fires seldom go out of control if cor- 
rect action is taken at the proper time. 


Personnel 


In view of the requirements of a 
complete knowledge of the behavior 
and characteristics of flammable 
liquids, it is very important that only 
those men physically fit and properly 
trained in safe procedure should be 
used for the handling and loading of 
flammable liquids. 

The personnel in charge of tank 
trucks and loading racks must be 
familiar with the rules and regula- 
tions relative to the handling of such 
liquids and to follow the procedure 
in detail. 

Drivers should be fully qualified 
and capable of operation of their 
vehicle with complete knowledge of 
the traffic rules and regulations rela- 
tive to city and highway operation 
The safe practices and courtesies of a 
careful driver should be followed. 
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The Determination of 


Inorganic Chlorides 
In Crude Oils 


W. F. KRAUSE and A. C. DYSTRUP 


Globe Oil & Refining Comr 


any, Lemont, Ill 


EXPERIENCE has taught refiners that salt should be removed from 
crude oils to avoid plugging heat exchangers and ftractionating 
equipment, as well as to avoid extensive corrosion from hydrolysis 
of the chlorides to hydrochloric acid during the distillation process. 
The removal of the salt is accomplished in the refinery in a variety 
of ways, most of which rely on some method of water washing to 
dissolve the salt. The efficiency of the desalting process must be 
controlled from the laboratory, so it is necessary to have an accu- 
rate and rapid means of determining the salt content of the crude 


oil before and after desalting. 


The authors both are connected with Globe Oil & Refining 
Company, Lemont, I/I._, Mr. Krause as chief chemist and Mr. Dystrup 


as assistant chief chemist. 


- 
‘| HERE are numerous references in 
the literature to methods for the ex- 
traction and analysis of chlorides in 
crude oils. Our interest has been in the 
development of a rapid, yet accurate, 
method adaptable to the analysis of 
several samples at a time. The U.O.P. 
method, has been regarded as an accu- 
rate, standard procedure, but it is time 
consuming because the extraction is 
carried out in a separatory funnel by 
hand agitation of a mixture of the 
crude oil, benzol, acetone and hot 
water. It is usually necessary to repeat 
this procedure at least once to com- 
pletely remove the salt, 

In the procedure recommended by 
Blair, a mixture of the sample of 
crude oil and xylene is agitated with 
hot water using a “destabilizing com- 
pound” to break the emulsien, One 
extraction, it is claimed, is sufficient. 
To eliminate the time spent by the 
analyst in shaking a separatory funnel 
Rittershausen and DeGray, recom- 
mended the use of the ASTM tetra- 
ethyl lead extraction apparatus, In 
their procedure the salt is extracted 
from the crude oil diluted with xylene 
by hot water using N-butyl alcohol to 
break the emulsion. 

The Mohr method, using potassium 
chromate indicator for the analysis of 
the extracts, was recommended in each 
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Figure 1. Extraction Apparatus for the Determination 


of the foregoing procedures, More re- 
cently the chloride content of the 
crude oil has been determined directly 
(without extraction) by electrometric 
titration,. This method is accurate but 
has the disadvantage of the cost of the 
recommended Precision-Shell dual ti- 
trometer. 

It was found in our laboratories 
that the potassium chromate indicator 
was relatively inaccurate when used 
on the extracts of crude oils containing 
less than 10 pounds of salt per 1000 
barrels of oil. In many cases the blank 
titration correction was larger than the 
amount of silver nitrate used for the 
titration of the extract. Thus the rou- 
tine analysis would show zero salt 
content on the desalted oil but more 
careful analysis by other methods 
would show 3-6 pounds per 1000 bar- 
rels. By careful review of existing 
methods and study of the problem a 
method was developed that gives great- 
er accuracy on the low salt content 
oils as well as the ability to make 
several analyses simultaneously. 

The evolved method is both rapid 
and accurate. It has been in daily use 
in the laboratories of Globe Oil & Re- 
fining Company, Lemont, III. for sev- 
eral years and requires neither ex- 
pensive equipment nor technical per- 
sonnel. It has been possible to run 
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analyses for salt content of six samples 
of crude oil with little more time or 
attention than that required for a 
single analysis by the hand extraction 
methods. A battery of six tetraethyl 
lead extractors are used for the extrac- 
tion process which makes it possible 
to analyze six samples within an hour. 
An added advantage is that only 30-40 
minutes of this time is required as 
actual attention and work by the 
operator. 

Briefly, the method consists of an 
extraction of the salt in the crude oil 
by a slightly acid aqueous solution in 
an ASTM TEL. extractor using benzol 
to reduce the viscosity of the oil and 
acetone to promote more vigorous mix- 
ing of the two phases as well as to 
serve as an emulsion breaker, After 
cooling and careful neutralization the 
total chloride is titrated with standard 
silver nitrate solution using dichloro- 
fluorescein as the indicator, To im- 
prove the accuracy of the dichloro- 
fluorescein indicator on low salt con- 
tent extracts a measured amount of 
standard chloride is added in cases 
where the salt content is less than 30 
pounds per 1000 barrels. The dichloro- 
fluorescein indicator gives much 
sharper color change than chromate 
indicator, the color change being from 
yellow to salmon pink. 





Method of Analysis 
{pparatus (see Figure 1) 

Tetraethy! lead extractor, ASTM 
designation: D526-46T, complete with 
heating coil, brass terminal connec- 
tions, and rheostat. 

Trap system for extractor (To avoid 
loss of sample in case of severe boil- 
ing). 

One hundred ml. graduated cylinder. 

Two 10-ml. burettes with 0.05-ml. 
graduations. 

Two 25-ml., 
graduations. 
Reagents 

Benzol, industrial grade 

Acetone, industrial grade, 

Sulfuric acid, 0.1 
C.P. 96 percent sulfuric acid per liter. 

Sodium hydroxide, 0.5 percent, 5 
gms, C.P. sodium hydroxide per liter. 

Sodium chloride, 0.05N. 2.923 oms. 
C.P. sodium chloride per liter 

Silver nitrate, 0.05N, 8.494 
C.P. silver nitrate per liter. 

Brom thymol blue indicator. 
percent solution. 

Dichlorofluorescein indicator, 0.1 
gm. of the indicator is dissolved in 60 
ml. of alcohol, ml. of 0.1 N 
sodium hydroxide is added, and the 
yolume is made up to 100 ml. with 
distilled water. 


burettes with 0.1-ml 


percent. | gm. 


gms. 


0.04 


2.5 


Procedure 

Measure into the extraction appara- 
tus 100 mls. of crude oil, 50 mls. of 
benzol, 25 mls. of acetone, 95 mls, of 
distilled water, and 5 mls. of 0.1 per- 
cent sulfuric acid, Adjust the rheostat 
for maximum heat until the mixture 
has been brought to the boiling point, 
then readjust the rheostat to the point 
at which there is vigorous agitation 
but not surging into the condenser 
Extract in this manner for 20 minutes 
Switch off the heat and allow the 
aqueous layer to completely settle. 
Withdraw this layer and cool to room 
temperature. Carefully adjust the acid- 
ity of the extract, using the 0.5 percent 
sodium hydroxide solution, to the 
brom thymol blue endpoint, the color 
change being from yellow to blue. Add 
10 drops of dichlorofluorescein indica- 
tor and titrate with standard silver 
nitrate solution to a permanent pink 
coloration. 

A second extraction of raw 
a precautionary 


crudes 
is recommended as 
measure. If the first and second ex- 
tracts are titrated separately, it can be 
determined by experience whether the 
necessary or not 
Chloride content (lbs./1000 bbls. as 
NaCl) 10.23 Mis. OOSN silver 
nitrate required t actor 10.23 


represents the convers 


re-extraction is 


where 


um chloride, equivalent 
0.05 N Iver nitrate 
100 mils to pounds per 
barrels 


In those cases where it is expected 


that the salt content will be less than 
30 pounds per 1000 barrels, add by 
means of a semi-micro burette, 5.0 
mls. of 0.05 N sodium chloride solu- 
tion to the extract before the titration 
is made, Then, 

Chloride content 

NaCl) 10.23 


(Ibs./1000 bbls. as 
(Mis. 0.05 N AgNO, 

required Mls. Blank). where the 

Blank represents the volume of silver 

nitrate (O.05N) equivalent to 5.0 mls 

of 0.05 N sodium chloride 

Discussion 

Selection of solvents 

Organic solvents are used to lower 
the viscosity of the crude oil to be 
extracted, Benzol was used specifically 
because it has the lowest boiling point 
of the aromatic solvents, Aromatic sol- 
vents are used because they do not 
cause a precipitation of asphaltic type 
material when mixed with crude oil. 
It was found that acetone not only 
served the purpose of breaking the oil 
and water emulsion but that it also 
promoted a more vigorous agitation of 
the two phases during the extraction 
resulting in a greater recovery of salt. 

Effect of Additi of Acet on 
Recovery of Salt 





Amount of acetone added Nil 
Chleride Content in P.T.B. 


Kansas Crude Oi! 54 


West Texas Crude Oil 268 


Extraction in an acid medium— 

In those cases in which desalting 
is accomplished in the refinery by mix- 
ing the crude with water, caustic soda 
or soda ash is usually added to neu- 
tralize any free acids, Some difficulty 
was encountered in the laboratory in 
the titration of the extracts from these 
alkaline crude oils, It is thought that 
this trouble was caused by soaps. The 
difficulty was eliminated by extraction 
in an acid medium as directed in the 
procedure. 

Choice of indicators 

When the salt content of a crude 
oil is very small, such as is the case 
with desalted oils, it is quite difficult 
to determine the endpoint using potas- 
sium chromate as an _ indicator. 
Further, in both the standardization 
and extract titrations, it is necessary to 
consider the potassium chromate 
blank, This perhaps wouldn’t consti- 
tute a serious objection to the use of 
potassium chromate but for the fact 
that the blank is also quite difficult 
to determine accurately. To overcome 
these difficulties, dichlorofluorescein 
was selected—the indicator blank is 
negligible, the endpoint is very sharp, 
and as a consequence very accurate 
results are obtained. It is necessary, 
however, to add standard sodium chlo- 
ride to those extracts containing less 


than 30 pounds per 1000 barrels, since 
a concentration smaller than this does 
not provide as distinct a change nor 
as deep a color as do the higher con- 
centrations. 

Comparison of Results Using Potassium 


Chromate and Dichlorofivorescein 
Indicators 


SaltContent (P.T.B.) SaltContent| P.T.B.) 
using Po using 


Salt Content 
(P.T.B.) of 


Desalted Crude 
Oils 


Comparison of extraction methods— 

A number of crude oils were ex- 
tracted according to the evolved pro- 
cedure, and these results were com- 
pared with those obtained by extract- 
ine according to the U.O.P. Method, 
Procedure A, The titration procedure, 
using dichlorofluorescein, the 
same in both cases. 


was 


Chloride Content of Extracts determined by 
the evolved procedure and by 
U.O.P. method. 


U.O.P Evelved 


Type of Crude Oil Extracted Methed Procedure 





Kansas 
West Texas 328 
88° Coastal, 12° Kansas 86 
50°, West Texas, 44°, Coastal, 6 
Kansas 
95% Kansas, 5% Coastal 
60°, West Texas, 40° Coastal 
60°, Coastal, 40° K 


Summary 
A method is suggested for the rapid 
determination of inorganic chlorides 
in crude oils, It comprises 1) an ex- 
traction of the chlorides by means of 
an ASTM tetraethyl lead extractor, 
2) a titration of the total chlorides 
using dichlorofluorescein as an indica- 
tor, and 3) an addition of standard 
chloride solution to those extracts con- 
taining less than 30 pounds of sodium 
chloride per 1000 barrels. The method 
makes it possible to run several ex- 
trations simultaneously with a mini- 
mum amount of attention by the op- 
erator and to determine with good 
accuracy the chloride content of crude 
oils. regardless of the chloride con- 
centration. 
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Soil Pressure Under Foundations 


Thorough method needed where complete 
soil analysis is required 


ROY W. OSBURN 
The Koch Engineering Company, Inc., Wichita, Kansas 


Tue term “unbalanced loading” or 
“off center loading” in foundation de- 
sign work means the location of the 
net center of all the useful and dead 
loads at a point elsewhere than on a 
vertical line through the center of 
gravity of the foundation base or slab. 

The net center of all the weights or 
centroid for an unbalanced system is 
found as follows: 

A north-and-south line through the 
net centers found by multiplying each 
weight by its distance from, say, the 
east edge of the foundation and divid- 
ing the sum of all those products by 
the total of the weights. Then an east- 
and-west line is found in like manner 
using, say, the south edge of the foun- 
dation as a reference line. The inter- 
section of the north-and-south line and 
the east-and-west line is at the net 
center of the loads. Heights of the 
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weight centers need not be considered. 

The point of maximum soil pressure 
is found to be just under the periphery 
of the base slab on the side or corner 
where the assumed greatest windage 
action is combined with the maximum 
effect of any unbalance of the load. 


IN THE design of foundations 
for refinery vessels and towers, 
unbalanced loading is frequently 
not a considerable factor and 
many design procedures neglect 
its effects entirely; but for cases 
in which that factor must be 
considered or where a complete 
soil pressure analysis is required 
a thorough method, such as of- 
fered herein by the author, must 
be used. 
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This point is referred to as the toe 
and the pressure on the soil there is 
called the toe pressure. Unit pressure 
is pressure per unit of area—usually 
pounds per square foot. 

Under any foundation the unit soil 
pressure results from a combination of 
fattors A, B and C described below. 
The sum of these is the unit soil pres- 
sure at the toe, 

A) Combined weight of foundation, 
backfill, vessels and useful or test load. 
This causes a unit soil pressure at all 
points, of: Total weight divided by 
total area of the base. 

B) Overturning effect of the wind, 
this causes a unit pressure at the toe 
of: Wind moment divided by section 
modulus of the base area. 

C) Overturning effect of unbalance 
of load. This causes a unit pressure at 
the toe as follows: Gross weight x dis- 
tance of net center of load from center 
of gravity of base area x distance of 
toe from center of gravity of base 
area; all divided by moment of inertia 
of the base area. 

If the total weight is balanced about 
or is centered on a vertical axis 
through center of gravity of the base, 
then factor C is zero and the other 
two determine the maximum soil pres- 
sure. 

The magnitude of the allowable unit 
soil pressure is based on accepted de- 
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sign practice and on field conditions 
and will not be discussed here. Also 
no consideration will be given here 
to the design of foundations to be 
poured on bedrock. 


Calculation of Eccentricity 


The term eccentricity as used here 
means the distance, along the under 
side of the foundation base slab, from 
the center of gravity of that area to 
the point of action of the combined 
weights, loads and overturning forces 
It is vital that this distance be no more 
than a certain fraction of the distance 
(See allowable eccen 
tricities below). If that proportion is 
exceeded, the foundation will be un 
stable and not efficiently designed to 
resist That is be 
cause under maximum overturning con 
ditions a portion of the soil under the 
heel of the foundation will be carrving 
none of the weight, leaving an exces 
sive amount for the toe area to carry 

For a given set of conditions eccen 
tricity, e, equals overturning moment 
of wind plus overturning moment 


across the base 


overturning forces 


caused by unbalanced load, all divided 
by total weight, or 


Ww, Weight of vessels (test for 
both full and empty vessels) 
W Weight of 


tion 


concrete founda 


Allowable Eccentricities 


Allowable maximum values of ec- 
centricity for various shaped founda- 
tion bases are as given below. Where 
two figures are given the smaller one 
should normally be used because wind- 
age force may occur in any direction. 

Circle—.125 x diameter 
Square—.118 or .167 x width (for ec 
centricity toward corner or 


side, respectiv ely 


167 x width or .167 x length 
(for eccentricity toward side 
or end respectively) 

120 or .139 x distance across 


flats (for eccentricity toward 
corner or respectively) 


Rectangle 


Hexagi 


side 
122 or .132 x distance across 
flats (for eccentricity toward 
corner or side respectively) 


Octagon 


Note that for the common shapes 
listed here the permissible eccentricity 
is less if toward a corner of the slab 
than if toward a flat side. 


Graphical Solution for 
Eccentricity 
The accompanying diagrams will 
illustrate the solution for eccentricity 
by graphical methods, The same gen- 


eral procedure is used whether for bal- 


anced or unbalanced systems. 

The foundation width flats 
(or diameter if round) is laid out to 
any convenient (large) scale. The dis- 
tance from the bottom of the slab to 
the center of action of the wind, dis- 
tance J, is shown using the same scale. 
If the loading is unbalanced the cen- 


across 


troid of weights is found as described 
above and its distance from the center 
of gravity of the base area is shown 
to the same scale. 


Next, a horizontal vector (arrow) 
with a length representing the magni- 
tude of the total wind force in pounds 
is drawn ‘at a height J and so its tip is 
at the vertical line representing the 
centroid of the weights. To the same 
scale as used for the wind vector, a 
vertical vector representing total weight 
is drawn along the centroid line so its 
tip meets the tip of the wind vector. 
Complete the rectangle which has these 
two vectors as adjacent sides. Draw the 
diagonal (resultant) through the in- 
tersection of the two arrows and ex- 
tend it to intersect the bottom of the 
slab. Seale the distance from this point 
of intersection to the center of gravity 
of the foundation. That distance is the 
eccentricity, e, of the system. Find the 
proportion of e to the width of the 
foundation and compare with the al- 
lowable eccentricity for the shape of 
foundation slab being designed, If e 
does not exceed the limits given, the 
slab is broad enough for the condi- 
tions at hand. 


These general principles may be ap- 
plied to any case of symmetrical or 
non symmetrical loading or to odd 
shaped foundation slabs. The center of 
gravity of an odd shape may be found 
by methods described in handbooks. 
Also therein may be found the mo- 
ments of inertia and section moduli 
of various shapes. For simplicity and 
by using conservative values, the al- 
lowable eccentricity for irregular 
shaped slabs may be assumed to cor- 
respond to those of the nearest regular 
shapes and designs may be made and 
checked accordingly. 
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Unusual Gasoline Plant System 


Serves Six Oklahoma Pools 


A joint natural gas conservation ven 


ture by five companies has resulted in 
“The Garvin County Plants” in the 
Golden Trend Area of Oklahoma. The 
unusual plant system will process gas 
from six pools—Antioch, Elmore, Lind 
say, Maysville, New Hope, and Wayne 

The new plant system consists of a 
large central plant at Maysville and two 
remote compression and absorption 
Antioch and the other at 
the three plants op 


plants 
Lindsay wever, 
major unit to process in 
i 80 million cubic feet daily of 
a liquid product recovery ex- 
300,000 gallons daily 
several of the 


erate as rie 
excess 


This sys 
as utilized since 
t large enough t 
4a natural gas 
participat 
ject 
Lor ) Cities Servi 
Texas Company 
and Warren Petr 
Supervi 
tor t 
Uperation 
ntinuous circul ! ! abs 
Antioc and Maysville 


and between the 


il between the 
plants, about 2 miles 
Lindsay and Maysville plants, also about 
74 miles. Rich absorption oil from t 
Antioch and Lindsay plants is com 


the absorption section of the Maysville 
plant for processing through the distil- 
lation section, which is at the Maysville 
plant 

Water is scarce in the immediate vi- 
cinity, a problem which was solved by 
piping 10,000 barrels daily of water from 
four wells drilled about 17 miles from 
the Maysville plant. The water supply 
problem was responsible to some extent 
for several features of the project in- 
cluding direct-fired oil heaters for the 
two distillation stills, all fractionator re- 
boiler heating, and other schemes to 
eliminate steam boilers. Two furnace 
units heat rich oil charged to the stills 
from 380° to 525 *. There are two 
similar units to supply primary heat to 
a continuously circulated 
stream for all plant heat 
above the conventional 
covery trom the still base hot lean oil 
Radiator type cool the engine 
jacket cooling water, and the still and 
primary condensers. This 
method insures a minimum cooling water 


heating oil 
requirements 
exchange re- 


coolers 
debutanizer 
loss 


The Antioch plant's 13 
(8400 horsepower) 


compressors 
compress gas from 
to 760 pounds ab- 
pressure. Design volume is 31 
feet of gas daily. This plant 
hydration unit of the solid 


five inches 


sorbet 


vacuum 
millior 
mit n 


cub 


This aerial view of the Maysville unit show's the 
induced draft cooling towers and the direct fired 
vl furnac es in the fore ground the distillation and 
fractionation equipment at the left and the com 
pressor building and auxiliary equipment at the 
right and the plant storage for natural gasoline 
ind lique fie d pe trole um gas in the ba kground 


30 million cubic feet daily of residue 
gas. Gas for reservoir injection is com- 
pressed to 2400 pounds in three com- 
pressors, totaling 2000 horsepower 

There are 10 compressors in the Lind- 
say plant, nine of which compress 27 
million cubic feet daily of gas to 760 
pounds for absorption. The tenth com- 
pressor boosts 9 million cubic feet daily 
of gas through one stage from 200 
pounds to 760 pounds. This gas is from 
the portion of the Lindsay field that 
has separator pressures in excess of 200 
pounds. As in the Antioch plant, the 
Lindsay unit has solid desiccant de- 
hydrators for drying the absorber resi- 
due gas, which is sold. Preheated residue 
gas is used to regenerate the dehydrators. 

The Maysville plant consists of com- 
pressor and absorber cycles similar to 
the Antioch and Lindsay units. In ad- 
dition, however, this plant contains com- 
plete distillation, fractionation, storage, 
and loading facilities for natural gasoline 
and Ipg products 

['wo 600-horsepower compressors are 
used to compress 4.5 million cubic feet 
of gas daily from five inches vacuum to 
the absorption pressure of 760 pounds 
Two 800-horse- 
power, compress 9 million cubic feet of 
gas daily that is available at 40 pounds 
inlet pressure to 760 pounds. The ab 
sorber in the Maysville unit is designed 
for 30 million cubic feet daily of gas 
he Maysville plant features the instal 
lation of two parallel units, for both 


rich oil demethanizing and distillation, 


compressors, each of 
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a method which avoids excessive tower! 
diameters, fabricating costs and provides 
greater operating flexibility. 

Rich oil from the three plants is 
flashed in two parallel-operated feed 
surge tanks at the Maysville plant. The 
rich oil is then charged to the top of 
the stripping sections of the two parallel 
operated demethanizers. Stripping heat 
for the rich oil demethanizers is sup- 
plied by exchanging hot lean oil from 
the still with a base draw-off stream « 
rich oi m the stripping section, wl 
is retur 1 to the demethan 
izer tower dditional base heat is pr: 
vided b and tube unit heate 
by hot il f m a direct-fired heating oil 


base t the 
} 


demethanizers 

t flash tanks « 
the flash tanks, 
rich oil is raised 
in the direct-fired 
and charged 
operated stills at 90 
Vapors from the hot 
sated by t lean 
base and ch red to 
the stills primary stripping medium 


as 

several tray t I oil feed 
I 
r 


1 furnaces 

the parallel 
pounds pressure 
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oil from the still 


Final stripp the stills is 
accomplish preheating deethanizer 
overhead va » 500° F 

the stills below the first 


and charging 
tray 
finned coolers are em- 
iary condensing of still 
Final condensing is 
uced draft cooling tower 
Raw make-tank vapors at 
pounds are compressed and coil blended 
with the liquid hydrocarbon stream 
from the tank ; then charged to t 


large parallel-operated gasoline sur 


type 


gaso 


Final fractionation is carried out in 
conventional cascade Vapors 
from the deethanizer are used for final 
oil stripping in the stills, and the base 
product is charged to the depropanizer 
and the debutanizer for production of 
propane and butane and natural gasoline 


] 
gasoinne 


solid 


tanks. Raw 


production is de 
hydrated it i 


desiccant type units a 
which permit refrigeration of the de 
ethanizer overhead stream with the re 
sult that the commercial propane prod 
uct from the depropanizer not 
require further dehydration 


cycle 


does 


1 unit not only 
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Pipe Supports 


And Pipe Restraints 


ROBERT G. BLICK 


P : 
IPE supports are special cases of 


a more general pipe re- 
straints. The factors which determine 
the piping restraint scheme are weight, 
temperature, vibration, wind, expan- 
sion joint forces, and, occasionally, 
earthquake. Because these factors often 
have conflicting solutions, the restraint 
system is generally a compromise. It 
should be emphasized that proper 
layout of lines subject to temperature 
expansion must include the restraint 
scheme, even if only in a general way. 
Investigation of any part of the 
behavior should treat the piping layout 
and the pipe restraint scheme as an 
integral unit. 

The function of pipe restraint sys- 
tems is simply to “hold” the piping 
system in a manner such that failure 
will not In the design office, 
the comparison of calculated stresses 
with allowable stresses is no more than 


category 


occur, 


a recognized basis for predicting pos- 
sible functional failure. In courts of 
law the “purpose of the legislators” is 
fundamenta! in interpreting statutes; 
in the design of piping systems and 
piping restraints, the purpose of the 
various codes should be kept in mind. 
This is preventing functional failure 
or danger to life and property. Of sev- 
eral possible systems, one will usually 
be inherently the less liable to func- 
tional failure 

References on standard methods of 
temperature stress analysis are in- 
cluded in the bibliography. In many 
complicated cases a simplified system 
can be substituted which is easier to 
analyze than the real layout and which 
will give results on the safe side. Also, 
some methods in themselves involve 
simplifications, These simplifications 
must be applied with caution, however, 
and it must be definitely established 
that the results are on the safe side 
for the critical portions of the actual 
piping system. This is especially im- 
portant smaller diameter 
branches are involved or where certain 
must have low bending- 
moments or High bending- 


“ here 


sections 


fore es 


moments may exist at locations where 
the substitute case indicates low 
moments. 

Piping comes under several different 
applications pump, compressor, 
tower, drum, heater, etcetera, An at- 
tempt is made to define the special 
problems (and to suggest the solu- 
tions) usually encountered in the dif- 
ferent applications. Unavoidably, a 
discussion of pipe restraints becomes 
also a discussion of piping layout. 
Certain general principles should al- 
ways be kept in mind: 

(1) Critical piping sections and 
local stresses can be decisive in the 
choice of a restraint system. 

(2) All restraints make piping 
less flexible than where no restraints 
are used. 

(3) Asystem completely “floated” 
on springs or counterweights is not 
as inherently safe as a system which 
includes several points of rigid 

support. 

(4) Reversed forces and moments 
can occur under “cold” conditions 
(for high temperature piping), 


which may be additive with other 
loads on the structure. 


Pump and Compressor Piping 

In the consideration of pump and 
compressor piping restraints, the crit- 
ical points are the nozzles for both 
steam and product ends and unrein- 
forced branch connections to headers. 

Application of piping flexibility to 
reduce nozzle moments and forces is 
difficult to generalize due to the 
meager information available regard- 
ing the strength of nozzles and casings. 
Most compressor and pump manufac- 
turers stipulate that no piping forces 
and moments are allowed at nozzles. 
Actually this is a requirement impos- 
sible to meet, and there is real danger 
of doing more harm than good in 
devising various types of restraints in 
an attempt to meet this stipulation. 
Computed stresses (or forces and 
moments at the nozzle) are not neces- 
sarily criteria for failure, due to the 
mitigating effect of minute deforma- 
tions allowing an approach to pin 
action at the nozzle. The value of stops 
and anchors is often debatable in view 
of the resulting increase in the general 
stiffness of the system, and the uncer- 
tainties in installation, relative settling 
of equipment foundations, and other 
variables, If stops or anchors are used, 
certain “rules of thumb” may be 
applied: 

(1) If the restraint is not integral 
with the equipment foundation, 
there should be enough flexibility 
between the nozzle and the restraint 
to allow any fortuitous deflections 
between the restraint and the nozzle 
to occur without setting up excessive 
moments at the equipment nozzle 
(for instance, settling of the equip- 
ment foundation or deflection of the 


THOUGHTS EXPRESSED by the author of this article on process plant 
piping have considerable bearing upon the story proper. In correspondence 
leading to the publication of this story, Blick states, “It is my personal 
feeling that supports and restraints (and flexibility) are comparatively 
simple things—once the general problems and purposes are pointed out 
and clarified. The remainer of the job is elementary application of the 
principles of statics and strength of materials, and then the design de- 


tails of individual restraints.” 


“The article is more or less ‘graded’ in difficulty. Everyone can read the 
text and get something out of it. A lesser number can understand the 
charts and tables and use them as a kind of reference point. A smaller 
number can fully understand all the charts and the mathematics and 
derive full benefit from them. Actually, no more than elementary cal- 
culus is used in even the most ‘difficult’ part of the mathematics. The 
latter sessions of the article marked ‘Derivations’ have probably not been 
published before—certainly not as applied to pipes—and are therefore 
something of an original contribution.” 

“The primary job is that pointing out and clarification of the problems 
connected with and the methods needed for support and restraint location. 
It is a sort of collection of suggestions that the designer car use to guide 


his work.” 
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structure under load). 

(2) If the restraint is integral 
with the equipment foundation, such 
as on a concrete bracket or shelf 
cast integrally with the equipment 
block, it should be as close as pos- 
sible to the equipment. The vertical 
and lateral expansion between the 
anchor and the equipment should 
not deform the casing. The lateral 
expansion can often be accommo- 
dated with sufficient clearance 
around the anchor bolts. These so- 
called “base anchors,” capable of 
withstanding moment, are preferable 
to other restraints for the reason that 
the general stiffness of the piping 
system is not increased. Full ad- 
vantage is taken of the vertical run. 


Use of Expansion Joints 

Expansion joints are used chiefly 
for large lines at reciprocating com- 
pressors and pumps. Sometimes they 
are used for centrifugal equipment. 
Their purpose is twofold: 1) vibration 
strains which otherwise would be im- 
posed on the equipment nozzle by the 
heavy mass of large piping are elim- 
inated, and 2) expansion stresses are 
kept from the nozzles. The use of ex- 
pansion joints is more or less standard 
for certain types of equipment. The 
equipment manufacturer will frequent- 
ly specify the use of joints where they 
have been found necessary, Expansion 


joints must be guided on each side. 
and the ends must be anchored to take 
hydrostatic thrust. In the case of ex- 
pansion joints connecting directly to 
equipment nozzles, a base anchor or a 


base elbow must be used, and an 
adequate pedestal provided to take the 
thrusts. 

Weight stresses are kept off equip- 
ment nozzles in three ways. Base sup- 
ports and base anchors can be used for 
hot or cold piping. Spring hangers or 
spring supports can be used for hot 
piping in locations where there is 
vertical movement. Rod hangers or 
structural supports can be used for 
cold piping, or for hot piping where 
there is no vertical movement or the 
resulting restraint is tolerable. 

Vibration stresses may be kept iow 
by keeping the mass and moment arms 
of the piping low. Design for expan- 
sion flexibility, and low vibration of 
piping. are opposed considerations. 
The design must allow for both. 
Anchors, stops, and guides are used 
to prevent vibration of 
piping at reciprocating compressors 
and pumps. These restraints must not 
interfere with the flexibility and ex- 
pansion movement of the piping. Fre- 
quently the restraints used to keep 
expansion stresses from nozzles may 
also act to dampen vibration of the 


excessive 
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piping by judicious choice of location. 
In cases where the pump or compressor 
itself vibrates, the restraint will at- 
tempt to hold down the equipment via 
the pipe and nozzle and severe stresses 
may be set up. To prevent this, the 
design and location of the restraint 
should allow for sufficient piping 
flexibility between the nozzle and the 
restraint. 


Tower and Drum Piping 

In tower and drum piping the crit- 
ical points are the tower shell at the 
nozzle and the piping itself. 

Flexibility to accommodate expan- 
sion may be obtained by arranging the 
equipment locations and nozzle orien- 
tations so that the natural run of the 
pipe will be sufficient. Otherwise, ex- 
pansion loops must be used. For com- 
puting stresses the worst conditions 
should be considered—the line hot and 
the tower cold, vice versa, or both hot 

unless the line and tower can be 
considered to change temperature 
simultaneously. Start-up conditions 
must also be considered. 

Trouble is encountered from vertical 
expansions in four cases: contro] sta- 
tion piping at towers, cold piping con- 
nected to hot towers (and vice versa), 
closed relief system piping, and piping 
between adjacent towers and equip- 
ment. 

Trouble is encountered from hori- 
zontal expansions in three cases: 
piping between remote towers and 
equipment, closed relief system piping, 
and hot oil transfer lines. 

When expansion joints are used, 
substantial anchors and guides are re- 
quired, Standard expansion joints must 
be subject to axial deformation only. 
Special joints, or special combinations 
of standard joints, have been used to 
accommodate lateral offset or cocking. 
In all cases where expansion joints are 
used, the thrusts must be provided for, 
and any local shell stresses checked 
(unless the thrust is in a direct line 
with the nozzle). 

The dead weight of piping can be 
carried by the nozzles or by brackets. 
Frequently the shell stresses set up by 
the brackets can be worse than if the 
load were carried by the nozzles di- 
rectly, When brackets are welded to 
hot towers, the stresses set up in the 
brackets and in the shell locally due to 
the expansion should be investigated, 
besides the check for weight stresses. 

In computing required spring 
hanger flexibility, the worst condition 
(line hot and tower cold, vice versa, 
or both hot) should be considered. Set 
heights are determined, of course, by 
the normal operating conditions. Con- 
trol stations and heavy valving should 
preferably be located so as not to 
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require spring supports, or to require 
a minimum number. “Kinks” and off- 
sets in vertical runs of pipe should be 
avoided, most of all directly below the 
point of support. 

In determining heater and furnace 
piping restraints, the critical points are 
the heater header, tubes, piping and 
termination of piping at other equip- 
ment (such as a tower nozzle). 


Fired Heater Piping and Anchors 
When piping flexibility is used to 
accommodate temperature expansion at 
horizontal tube heaters, natural 
changes in direction should be used to 
keep stresses low wherever possible. 
Depending on the strength character- 
istics of the heater tubes and header, 
an anchor at the heater may or may 
not be necessary. Large diameter lines 
usually require an anchor. This anchor 
should be located at or near the center 
line of the heater, to equalize the 
expansion of the heater tubes. This 
can be done by locating the heater 
nozzle at the far side of the heater, so 
that the pipe will cross the heater 
center line in its path to the served 
equipment. With some heaters it is 
possible to force the expansion of the 
tubes in one direction, and an anchor 
is used directly at the heater nozzle. 
At vertical tube heaters, if the 
piping from heater to equipment is 
sufficiently flexible and there is no 
great size reduction at the heater 
nozzle, usually no anchors will be re- 
quired at the heater. Where the piping 
is stiff and of considerably larger 
diameter than the tubes (for instance 
where the heater is used as a reboiler) 
an anchor at the heater will be neces- 
sary to protct the heater tubes and 
nozzle, This anchor is preferably 
located at approximately the same 
elevation as the bed of the heater to 
avoid differential vertical expansion. 
Horizontal expansion from the heater 
nozzle to the anchor is usually small 
enough not to require special consider- 
ation. Large lines will usually require 
this anchor to be separate from the 
heater steel, or the heater steel must 
be investigated for the additional 
stresses. Smaller lines can usually be 
anchored from the heater steel directly. 
The intercennected piping at vertical 
tube heaters should be made flexible 
enough between the heater and point of 
support to take any differential vertical 
expansions, so that a rigid type sup- 
port can be used, Relief system piping, 
and other colder lines connecting to 
hot lines, should preferably make con- 
nection at approximately tne same 
elevation as the bed of the heater, or 
the pipe support bent, The supporting 
of lines at vertical tube heaters is espe- 
cially difficult when the heaters are 


129 





remote from any structures. Pipe sup- 
port bents should be provided close to 
the heater to carry the weight of the 
piping and control stations, the pipe 
support bent being located at approxi- 
mately the bed elevation. 

When expansion joints are used at 
horizontal tube heaters, an anchor 
should be provided to take the thrusts, 
the same as when piping flexibility ac- 
commodates the expansion. In addi- 
tion, guides about the joint and often 


another anchor at the equipment end 
will be necessary. Usually, expansion 
joints are not necessary for piping at 
vertical tube heaters. 


Exchanger Piping 
The critical points in exchanger 
piping are the piping itself, the ex- 
changer shell at nozzles, and flanged 
joints, 
Temperature expansion can usually 
be provided for by the use of piping 
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flexibility without much complication. 
Temperature expansion at exchanger 
bypass piping, inter-connected piping, 
and cross connections at stacked and 
paralleled exchangers should be in- 
vestigated. 

Supports for the dead weight of 
piping can be provided for from the 
structure, floor or exchanger shell. The 
layout of control stations and heavy 
valving should be arranged so that 
spring supports will not be necessary. 
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If the horizontal run of the “top” 
piping to the exchanger nozzle is long 
enough to take the differential vertical 
expansion, base supports can be used 
at the lower piping. 


With Table 1 (Below) 
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Yard Piping 

In the consideration of yard piping 
restraints, the critical points are the 
lines themselves, branches, and welded 
branch intersections. 

In large yards, the temperature ex- 
pansion stresses of the large hot head- 
ers are seldom high. Anchors, when 
used, are chiefly useful to establish 
reference points so that branch line 
flexibilities can be determined proper- 
ly. These anchors should be placed 
judiciously «> that neither inordinate 
flexibility in the branch lines, nor un- 


f * sect. mod 


= pounds 
6L ’ 


M = f*sect. mod. = inch pounds 


E psi 


TABLE 1 


gainly expansion loops in the headers, 
are required, Generally it is preferable 
to make the branch lines more flexible 
rather than to install expansion loops 
(or expansion joints) in the header. 

The “customer’s connection” will 
frequently determine an anchor loca- 
tion at or near the battery limit. If 
data on the run of the lines outside 
the battery limit are available, fre- 
quently it is advantageous to eliminate 
anchorage at the battery limit. 

The dead weight is, of course, car- 
ried on properly spaced support bents, 


3*E¢dia(o.d.)*A 
144 L’ 


psi. (L feet, A = inches) 


Upper figure for each block is the (minimum) length in feet (except where marked ” for inches.) 
Lower figure is the end force in kips (except where marked # for pounds) for Schedule No. 40 pipe. 
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18,000 
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18,000 
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18,000 


installation temperature assumed is 70° F. 


4.66 K. 


2.96 K 
3.85 
2.50 K 
447 
2.16 K. 
5.07 
1.90 K. 


20.0 K 
15.9 
17.3 K 
18.0 


11.6 K. 15.2 K. 
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5.70 13.6 17.7’ 20.2 
_— 1.70 K. 6.60 K 10.4 K 
15.0’ 19.6" 
— 6.00 K. | 7.95 K. | 9.40 K 
16.6 19.6 21.6 
yee 541K 2K. | 8.55 K 
23.8 
7.76 K 
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Special Methods 

It is possible to formulate rules for 
general piping restraint and flexibility 
problems, but it is extremely difficult 
to make these rules specific enough to 
cover every case. In each case, the 
broader aspects of the problem should 
be kept in mind. It should not be 
necessary to make detailed analyses of 
every piping and pipe restraint 
problem. Utilization of simple rela- 
tionships is frequently all that is 
necessary for the adequate solution of 
temperature expansion and pipe re- 
straint problems. Use of guided-canti- 
lever charts to choose the location of 
a rigid support, or to determine the 
length of a “leg” to take expansion, is 
an example of this simplification. Even 


in cases subsequently requiring de 


With Table 2 (Below) 
| %e 
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tailed analysis, a preliminary simpli- 
fied study helps to prevent major 
errors, . 

Chart 1 is published for a dual pur- 
pose: it is of help to the designer who 
is somewhat hazy on temperature ex- 
pansion analysis, and it is a valuable 
adjunct to moment distribution meth- 
ods of computing stresses. It is not 
generally appreciated how valuable 
moment distribution methods are for 
simpler types of temperature expan- 
sion problems. In the two sample cal- 
culations, fixed end are di- 
rectly balanced. In more complicated 
problems it is best to make a prelimi- 
nary estimate of the sidesway. The 
method can, of course, be applied to 
piping in more than one plane. How- 
the becomes 


stresses 


ever, balancing process 


=R\ 144e rl x 
TR? 

cm Oe 

144L? 

minimum length, 

overstress 


when line bows, 
experience no ( Longer 
will have lower stress.) 


ngths 


I oment of inertia 
R = outside radius 

I length (feet) 
section modulus 


SM 


n coefiicient 


nt increase in tempera 


yperating tem 


24.8 
094 


9600 15.45 


quite involved. 


The Equal-Leg Bend 


Table 1 shows the minimum dimen- 
sions required in an “equal-leg” layout 
for various pipe sizes and tempera- 
tures, It is helpful in the preliminary 
setting of equipment locations. The 
table should help dispel the miscon- 
ception held by some designers that an 
equal-leg layout is invariably capable 
of “absorbing” its own expansion. The 
table assumes that allowable stress is 
as indicated, that installation temper- 
ature is 70° F., and no credit has been 
taken for the direct and shear defor- 
mation. 

Examination of the table shows that 
the end reactions increase as_ the 
length of the leg decreases, For very 
short lengths the reactions are appar- 
ently tremendous, However, in any 
practical case where the amount of 
expansion to be accommodated is 
small, the end fixation may be suffi- 
ciently “limber” so that neither large 
forces nor large stresses are realized. 
Given only a smal] amount of rota- 
tional freedom at the end points, there 
will be considerable diminution of the 
forces and stresses; complete rota- 
tional freedom diminishing these to a 
quarter, and a half, respectively. If a 
short run is piped into the side of a 
thin-walled vessel, for example, a force 
or bending moment of reasonably 
small magnitude may produce suffi- 
cient local deformation, both direct and 
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CHART 2 


fs 


. I 
Imex OCCUrs at _ 
R 


maximum X V 3/2 (= 2 fo) 


rotational, so that small amounts of 
expansion can be accommodated, with- 
out over-stress of the vessel shell or 
the piping. 

In every practical case of single- 
plane piping, shear stress can be 
neglected. For the equal-leg layout, as 
far as stresses in the pipe are con- 
cerned, temperature expansion can be 
ignored up to approximately 229° F. 
However the effect of the reaction and 
bending moment at the equipment 
(nozzle) may require investigation. In 
the academic case of an equal-leg bend 
where shear stress governs (when the 
length of the “leg” divided by the 
radius of the pipe is less than 2), this 
upper temperature limit would be ap- 
proximately 254° F. These values as- 
sume an allowable fiber stress of 
18,000 psi. and shear stress of 12,- 
000 psi. 


Bowing Effect of Long Runs 

Long, straight runs of warm or hot 
piping will bow laterally unless re- 
strained, as they frequently are, by 
frictional forces or structural re- 
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straints. This expansion can be 
theoretically ignored for a maximum 
temperature of approximately 118° F., 
for allowable stresses in the pipe of 
18,000 psi., for any length of run. In 
actual practice, the expansion can 
probably be ignored for higher tem- 
peratures, up to approximately 166° F. 
Once again, the end reaction and bend- 
ing moment would require investiga- 
tion, Likewise, the contraction for 
temperatures down to approximately 
minus 25° F., for stresses in the pipe, 
could be ignored. 

Table 2 has been constructed to 
show several effects. From 70° F. 
(taken as installation temperature) to 
166° F., the table shows the maximum 
length of run for which there will be 
no bowing effect, and also the amount 
of expansion involved and the approxi- 
mate end reaction* for schedule No. 40 
pipe. For temperatures 166° F. and 
above the table shows the minimum 
length of run required if the bowing 
were not restrained and if advantage 
were to be taken of this bowing effect 


* The large end reactions demonstrate one 
reason for expansion loops. 
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to absorb expansion. It also shows the 
amount of the expansion, the end re- 
action and (half) the amount of the 
lateral bowing. The writer does not 
wish to suggest that this method of 
accommodating expansion be utilized 
to any major extent;{ however, there 
have been cases where long runs of 
warm piping have been cambered in 
anticipation of lateral bowing, to pre- 
determine the direction of the bowing. 

Between 118° and 166° F. it is 
possible to experience an overstress, 
when bowing is not restrained, for 
certain critical length - over - radius 
ranges (when the allowable stress is 
18.000 psi.) When the pipe line starts 
to bow (at a deformation equivalent to 
an Euler column load) the stress will 
increase. If the direct stress is suffi- 
ciently low the line may not be over- 
stressed when it takes its final bowed 
shape. If the run is made slightly 
longer the bowing will increase, The 
Euler load will decrease, However, the 
amount of bowing, if the length is in 
the critical range, will have increased 
to a greater extent than the Euler 
column ijoad will have decreased. The 
result may be an overstress. Continued 
increase in length finally reduces the 
Euler load sufficiently to reduce the 
stress, the stress then continues to fall 
as the length increases.¢ Chart 2 shows 
the effect on stress of a change in the 
length-over-radius ratio, for temper- 
atures of 118° and 166° F. 

It is, of course, possible to have a 
behavior such that the line does not 
bow like an Euler column, but de- 
velops corrugations (local instability). 
For the temperature range of the table 
and the thickness-to-radius ranges of 
commercial pipe, however, this be- 
havior will not be experienced. 


Pipe Size Reductions 


Chart 3 illustrates the effects of pipe 
size reduction at the end of a run. As- 
sume a guided pipe cantilever to 
which a given deflection is to be ap- 
plied, this deflection resulting in a 
certain pipe-stress. If the cantilever 
“leg” is abruptly reduced in diameter 
the small pipe will be under greater 
stress due to the smaller section 
modulus. However, if the small pipe is 
made longer (percentage-wise) the 
stress will diminish. This is due, of 
course, to the greater contribution 
made toward flexibility by the smaller 
pipe. The chart shows the variation in 
stress as the small pipe varies from 0 
to 100 percent of the total length. The 

t Longe exchanger tubes can behave in this 
fashion 

+ The straight run and the equal-leg bend 


can be thought of as limiting cases of all 
two-leg bends 





left ordinate is the ratio of the section 
moduli, the right ordinate is the ratio 
of the diameters. The chart is useful in 


determining the behavior of pump and —~ 


t 





compressor piping, where nozzle size CHART 3 


DIAGRAM 





is frequently smaller than line size. If 
the piping layout is determined in the 
absence of exact nozzle sizes the shape 
and dimensions (for flexibility con- 
siderations) can often be estimated on 
the basis of line size, using reasonably 


(Tr De MOMENT 
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reduced allowable stresses. While there 
may be some objection to using a run 
of nozzle-size pipe any longer than re- 
quired by fit-up conditions (from pres- 
sure drop considerations), this fit-up 
length may be sufficient 
nozzle moments considerably, and a 
longer length is generally permissible 
for discharge piping. Even where the N 
reduction is made “abruptly” it is ex- 
tremely improbable that the theoret- 
ically high stresses will actually be 
obtained, and any slight rotational 
limberness at the nozzle will have con 
siderable mitigating effect. ~ 
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reduce rar ‘ 
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Derivations Concerning the 
Bowing of Long Runs 
(See Figure “A” 
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where this equation expresses L in feet Le bl =p P= 
and R in inches, The more correct I; 
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value for the stress in the pipe is: 
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there will be no bowing if: 
TH, : = Ee Now the deflection of a cantilever with 
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(Pax — Ms) (Is — Ia) the large pipe, and with total length 
Ells equal to total length of size-reduced) 
cantilever 
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The above relationship says that 
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stresses less than 18,000 psi., provided 
that shear stress does not exceed 12,000 P 
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Figure 3. Fiber Stress 
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> 184 


T° F.= 70 + 184 = 254° F. 


which means that, for less than 2, 


and for the given allowable stresses, 
no consideration need be made for the 
shear (or fiber) stress in the pipe for 
operating temperatures up to 254° F. 
It may be shown as follows, that for 
; ; 
R 
check need be made for shear stress: 
Stipulating that the shear stress will 
not exceed the allowable shear stress: 


> 2, fiber stress governs, and no 


{i£< Fs 
P 


7TRt 


F, 


substituting P 


2f 
F, 
and f= 


wer limit for 


if F, 


establish a lk 


12,000 psi., 18,000 psi., to 


36,000 
12,000 


This relationship says that greater 


values of will produce shear stress 


less than 12,000 psi., provided that 
the fiber stress does not exceed 18,000 
psi. Therefore, if the bend is not over- 
stressed in fiber stress, it will not be 
overstressed in shear. Therefore fiber 


i 
when is 


R greater 


stress governs 


than 2. 


Actually, for an 2 the maxi- 


L 
R 
mum shear stress at the centroidal axis 
would occur on an axis inclined ap- 
proximately 7 degrees from the center- 
line of the pipe. This shear stress 
would be a few percent greater than 
the (horizontal) shear stress. Going 
from the centroidal axis to the extreme 
fiber, the maximum shear stress plots 
about as shown in Figure 1. The maxi- 
mum normal (principal) stress at the 
extreme fiber occurs, of course, par- 
allel to the centerline of the pipe. 
Actually the maximum normal stress 
occurs at about 60° (not 90°) from 
the centroidal axis, inclined on an axis 
about 18° from the centerline of the 
pipe and is a few percent greater than 
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the extreme fiber stress, It plots about 
as shown in Figure 2. 

Although the maximum normal 
stress does not occur at the extreme 
fiber, and the maximum shear stress 
does not occur at the centroidal axis 
nor is it horizontal, for small values 

i. 
of R 
cant for practical piping layouts. Shear 
stress can generally be altogether 
neglected. The biaxial stress condition 
that occurs with combined pressure, 
expansion and weight stresses can gen- 


, the error involved is insignifi- 


df om - 
=eT6E 
=z K* 


erally be neglected—in the sense that 
hoop stress is calculated and compared 
with allowable, and separate determi- 
nations of longitudinal stresses (from 
all causes) made and compared with 
allowables. “Allowables” as concerned 
with longitudinal stresses is a some- 
what vague term. With pipe temper- 
atures up to about 600° F., the stresses 
are elastic, and the “stress range” con- 
cept is not generally applicable. At 
higher temperatures “stress range” im- 
plies plastic behavior and a stress 
reversal under cold conditions. Gen- 
erally, with hot, highly stressed piping, 
the sum of the longitudinal pressure 
stress, weight stress, and expansion 
stress should not exceed the allowable 
range.” Also, the sum of the 
‘ongitudinal pressure stress and the 
weight stress should not exceed the hot 
allowable stress. Purchasers and de- 
sign-offices vary in the choice of “hot 
allowables” (within code require- 
ments) and the manner in which com- 
bined stresses are calculated and com- 
pared, The danger involved in using 
“stress range” for hot piping is that 
local instability can occur with large 
diameter-small thickness _ piping 
manifesting itself by local wrinkling 
or buckling on the compression side of 
the neutral axis. 

If the expression for the deflection 
is written in terms of the fiber stress 


“stress 


and an “allowable temperature 
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R 
limit” can be established for the con- 
dition when fiber governs, as 


follows: 
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to find the value of K making f a maxi- 
mum: 


— K*— 2K +/( 


12E 


When f 
K =5 
at K 5, let f 18,000 psi . 
e=65 X 10° 


18,000 = 6.5 x 10*T © 
60 
T = 159 


a 229° F. 


= 70 + 159 = 


which means that, for any value of 


5 . fiber (and shear) stress can be 


neglected for operating temperatures 
up to 229° F., for the equal leg bend. 


Figure 3 plots stress against , for 


R 
various temperatures. Comparison with 
Table 1 (which neglects shear and di- 
rect deformation and is therefore con- 
servative) shows that, for 200° F., the 
5 of about 8, but? 


, ah L 
there is no minimum R on 


table requires an 
a more 
accurate basis. The table requires, for, 
of about 14. whereas 
should 


be about 13. For higher temperatures, 
of course, the table is quite reliable. 


. L 
F., an R 


on a more accurate basis 
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Sample Calculation No. | 


(Note Figure above.) 


Note that one distribution completes the 
solution 
Data: 900° F. 6-inch diameter, Schedule 
No. 40 | 21.5 & 10, Sect. Mod 8.5 
The fixed end stresses are obtained from 
Ghart No. 1 by multiplying the chart values 
by the ratio of the moduli of elasticity: 
(1) 2.4 inches deflection is taken by the 
15 foot-0 inches leg 
(2) From chart, stress is 43,000 psi 
(3) 21.5/30 X 43,000 = 32,000 psi. = 
°.E.S 


To Find the Forces and Moment 


22,667 8.5 
12 


16,056 ft. Ibs 


M (foot pounds) = 


Fy (pounds) 
—(— 13,333 — 22,667) * 8.5 
12 « 15 
1710 pounds 
(8666 -+- 13,333) « 8.5 
12 K 30 


520 pounds 


Fa (pounds) = 


Sample Calculation No. 2 
(Note Figure at right.) 


Vote that sidesway is known for this lay- 
uit because of symmetry, in other lay 
wuts, if sidesway can be predetermined 
(such as by a directional stop where this 
restraint may be desirable for some 
reason) the analysis is simplified Where 

) stops are used, a preliminary estimate 
of the sidesway will render simpler solu- 
trons 

Note also, that if the 
stopped after the first distribution, the 
error would be less than 600 psi. (With 
no distribution at all, the error for the 
value of the maximum moment is ‘always 

mservative. However, the /ocation of this 
maximum moment is not defined. A com- 
parison may be made with the “Mitchell 
Method’s” simplifying assumption re- 
garding the position of the neutral axis.) 

Data: 900° F. 6-inch diameter, Schedule 
No. 40. E=215X 10 Sect. Mod 8.5 

The fixed end stresses are obtained from 
Chart No. 1 by multiplying the chart 
values by the ratio of the moduli of 


analysis had been 


*' 7563" 


+ MAK STRESS 


elasticity 
(1) 0.6-inch deflection 


lower 


taken by the 
15 foot-0 inch 


upper and 
legs. 
(2) From chart, stress is 10,800 psi 
(3) 21.5/30 10,800 = 8000 psi. = 
FL. E.S 


To Find the Forces and Moments 
17,875 & 8.5 
12 
(17,563 + 17,563) & 8.5 
12 15 


M= 12,650 foot pounds 
Fy = 
1660 pounds 


F.= (17,563 + 12,875) * 8.5 
n= . 
12 15 


= 1440 pounds 


NEW RESEARCH TECHNIQUE—A new petroleum research tech- 
nigue promising to make possible the manufacture of better 
lubricants, has now been put into operation at the Beacon Re- 
se@rch Laboratories of The Texas Company, according to Dr 
W_E. Kuhn, manager, Technical and Research Division. Molecular 
dig@illation, the “new technique, provides the petroleum engineer 
with hydrocarbons not previously available through ordinary dis 
tilletion and enables the chemist to determine what hydrocarbons 
m@ke good or bod motor oils 


Dr. Kuhn pointed out that this technique has been used in the 
past to separate vitamins, hormones and other biologicals into 
their pure form. It is hoped that the new application not only will 
make possible the design of more accurate and economical retin 
ery equipment, and also will provide information leading to im 
proved lubricants 


The entire process is conducted at an absolute pressure of 
about | micron of mercury—almost a perfect vacuum, since ordi 
nary atmospheric pressure is about 760,000 microns. The liquid 
being distilled is spread out in a thin layer—3000 molecules 
thick, considerably less than the thickness of this paper—and is 
exposed to the heat of distillation for less than 1/10 of a second 
This extremely brief distillation time gives the apparatus a distinct 
advantage over other types, since decomposition of the hydro 
carbons is held to a minimum. This is very important, because 
exposing the material to heat for an appreciable period of time 
may seriously change its molecular structure and give false infor 
mation as a resul! 


The apparatus consists of a shallow steel cone, 14 inches in 
diameter, which is spun by an electric motor at 1725 revolutions 
per minute. The oil is fed to the center of the cone through a 
tube and centfifugal force spreads the oil over the surface in a 
fraction of a second. The cone is radiantly heated and the more 
volatile (lighter) portions of the oi! are distilled off and collected 
while the less volatile portions are thrown off the edge and col 
lected as the residue 





Stability Test for 
Additive-Motor 
Oils 


A NEW evaluation test for lubricat- 
ing oils with additives, which simulates 
the characteristic deposits found in en- 
gine tests of motor oils, has been de 
veloped in the lubrication laboratory of 
the National Bureau of Standards by 
S. A. McKee and Ann Robinson Fritz 
The method not only offers a sensitive 
laboratory measure of the effectiveness 
of various additives in motor oils but 
over the 
iIves 


advantages 
ocedure, which inv 
disassembly of the engine 
examination its parts.’ The new test, 
requiring but simple laboratory appara 
tu is time saving, is less expensive, 
and eliminates the fuel variable that re 
sults from contamination of the oil by 
the 1 fuel in the conventional 
I ] nportant, it gives a quan 
as visual rating of an 
re consistent results 


indi 


also I as seve ral 
present testing pr 


test and an 


subjectivity 


useful 


may also prov 
control 1 


a stability test for additive 
‘ 1 ] ‘ 
u 


urposes 
d by cost 
tests may also find 


checking 


prohibite 
thod tf 


consists esse! 


oil sample in a 
steel strip, quite 
Stabilit Test for 
by SS. A. MehKee 
May 19 


1949 1 Gulf Publishing (¢ 


similar to the oil film on an engine 
cylinder wall. A mechanical lubricator 
pump delivers the oil from a small glass 
container to the upper end of the thin 
steel strip which is held in an inclined 
position and maintained at the test tem- 
perature. The oil leaving the lower end 
of the plate drops into the reservoir and 
is recirculated. The amount of deposit 
on this strip provides a sensitive means 
for rating the lubricating oil under test 

In general, the oils used in the Bureau's 
investigation are in commercial produc- 
tion and have a considerable background 
of service performance. They include 
with no additives, premium - type 
additive oils containing inhibitors and/or 
detergents, and full heavy-duty oils con- 
taining additives that meet U. S. Army 
Ordnance 2-104B and Navy 9000 series 


specifications 


oils 


[he Bureau's tests were made with 
weighed samples of 150 ml of oil in 250 
ml beakers under the following condi 


Set of test strips show- 
ing effectiveness of va- 
rious additives in a 
midcontinent, solvent 
extracted oil. Forma- 
tion on strip 5 resulted 
from a straight oil (no 
additive) while sample 
6 contained oxidation 
inhibitor but no deter- 
gent; sample 7, a pre- 
mium additive with 
some inhibitor and de- 
tergent; sample 8, a 
premium additve with 
the full amount inhibi- 
tor and detergent 
(Army Ordnance 2- 
104B); and sample 9, 
with a detergent but no 
inhibitor. 
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Apparatus for a method, which 
simulates the characteristic en- 
gine deposit in engine testing of 
motor oils, provides results that 
correlate well with actual engine 
performance. Oil from a beoker 
reservoir (center) is made to flow 
in a thin film at a regular rate 
over a weighed steel strip which is 
maintained at an elevated tem- 
perature and is recirculated for a 
definite period by means of a 
motor, pumps, and copper piping 
(background). The shields on the 
sides of the steel strips and heater 
assemblies prevent air currents 
from affecting the results (Note 
that one of shields on the right 
assembly has been removed). After 
washing by a method which re- 
moves any achering oil without 
the loss of deposit, the strip is 
again weighed to obtain a numeri- 
cal as well as visual indication of 
the amount of deposit formed. 


tions: Temperature, 250°C; oil deliv- 
ery, approximately 0.7 grams per minute; 
and slope of strip, 8.5 degrees from the 
horizontal. This temperature approxi- 
mates the high temperature regions in} 
the engine under full power operation 

Data obtained with the new test give] 
a sensitive indication of the effective- 
ness of inhibitors, detergents, and their 
combinations. The particular conditions 
under which the Bureau tests were 
conducted tend to accentuate the effec- 
tiveness of full heavy-duty additive oils. 
The apparatus is sufficiently flexible, 
however, to cover a wide range of con- 
ditions which might be more suitable 
for premium grade oils or which would 
give additional information on the over- 
all effectiveness of a given oil-additive 
combination. 

The correlation of the laboratory sta- 
bility test with engine performance is 
sufficiently satisfactory to f 


justify fur- 
ther work 
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Figure 103. Hypothetical Component Breakdown 


of Petroleum Fractions by TBP Chord Area 
Method 
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Figure 104. Typical TBP Distillation Curves of 
Vapors and Liquids From Three Equilibrium 
Flash Vaporizations of Petroleum Fraction 


I. THE TWO previous installments 


on ex 


empirical correlations, based 
perimental equilibrium flash vaporiza 
tion data, for estimating the vapor 
liquid phase conditions of petroleum 
presented and illus 
permitted 


fractions were 
trated. These correlations 


predicting the P-T-X (ice. 


vaporized } 


pressure 
temperature - percent rela- 
tionships for petroleum fractions by 
first estimating the atmospheric 
sure flash curve and then finding the 


pres- 


flash curves at other pressures by con 
structing a phase diagram from this 
atmospheric EFV curve and the critical 
data for the fraction 

P r-X conditions alone are sullic rent 
for the and 
operating problems but in most cases 
the properties of the equilibrium vapor 
and/or liquid are required in addition 
to the P r X information The 


solution of some design 


objec 


Applications of Thermodynamics 
To Hydrocarbon Processing 


PART XXV—Properties of Vapor and Liquid from 
Equilibrium Flash Vaporization of Petroleum Fractions 


WAYNE C. EDMISTER 


sal Engineering, Carnegie Institute of Technology 
Pittsburgh 


tive of this, the final installment on 
phase equilibria, is to complete the 
empirical correlations necessary for 
making vapor-liquid phase equilibria 
calculations for petroleum fractions 
by presenting charts for estimating the 
properties of vapor and liquid from 
flash vaporization. 


Vapor-Liquid Distillation Curves 
by Component Method 


When making 
equilibria calculations by the theoreti- 
cal component method, the composi- 
tions of the equilibrium vapor and 
liquid products are found as a result 
of the P-T-X calculations. This com- 
ponent method may be applied to a 
petroleum fraction by means of a 
hypothetical component breakdown, 
made from a TBP. curve. in the man- 
ner illustrated in Figure 103, which is 
for the same fraction appearing in 
Figures 89 and 90 (Part XXIII). 

A petroleum fraction is divided into 
hy pothetic al components by first break- 
ing the TBP. curve into a series of 
equivalent plateaus and then estimat- 
ing the gravities and molecular weights 
of these segments. From this informa- 
tion, the mole fractions of these hypo- 
thetical components can be estimated. 


vapor-liquid phase 


as can be the other properties of the 
components. 

These hypothetical component cal- 
culations are preferably based upon 
a precise laboratory TBP. distillation 
of the fraction, While making this 
batch distillation, a small additional 
effort will also obtain a gravity vs 
percent-off curve. Lacking laboratory 
data it is possible to estimate the TBP. 
curve from the ASTM curve by the 
charts in Part XXIII and then, after 
dividing the TBP. into hypothetical 
components, to estimate the gravities 
of these components from the gravity 
and characterization factor of the en- 
tire fraction. From boiling points and 


CHARTS FOR estimating the 
API gravities and the ASTM 
distillation curves of vapor and 
liquid products from equilibrium 
flash vaporization of petroleum 
fractions are presented in this 
installment. These empirical 
correlations have been developed 
from the same experimental data 
used in developing the correla- 
tions given in Parts XXIII and 
XXIV (October and November, 
1949, issues of Petroleum Re- 
finer). 


gravities, the other properties, such as 
mole weights, critical constants and 
fugacities, etc.. may be estimated for 
the hypothetical components. 

The number of hypothetical compo- 
nents into which the fraction is broken 
is dependent upon the type of compu- 
tation to be made and the accuracy 
desired, In calculating dew points, the 
higher boiling portion of the fraction 
is the most important. In calculating 
bubble points, the lower boiling por- 
tion of the fraction is most important. 
In any case this procedure amounts to 
lumping many actual components to- 
gether and calling the mixture a hypo- 
thetical component, On Figure 103 the 
TBP. curve is divided into eight hypo- 
thetical components, which are identi- 
fied by their average boiling points or 
the temperature level of the chords. 
More or less hypothetical components 
may be obtained by this method of 
TBP. breakdown. as desired. The shape 
of the TBP. curve should be taken into 
consideration in making this break- 
down. Any naturally occurring pla- 
teaus of flat regions should be compo- 
nents in the breakdown, even though 
this might result in hypothetical com- 
ponents of widely varying percentages. 

From the gravities and 
molecular weights of these hypotheti- 
cal components, the liquid volume 


estimated 
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Figure 105. Relationship Between TBP Distillation Curves of Equilibrium 
Vapors and Liquids From Petroleum Fractions of Various Slopes. 
(Source: Katz & Brown’) 


percentages are converted to mole per- 
centages, the latter being required for 
the equilibrium calculations because 
of the units of K (i.e, the ratio of 
vapor mole fraction to liquid mole 
fraction). This calculation is illus- 
trated in Table 57 for the breakdown 
given on Figure 103, The densities 
(given in pounds per gallon) were 
estimated wy successive approxima- 
tions so that the computed gravity of 
the mixture agreed with the known 
value of 43.2° API, the variation of 
density with boiling point being esti- 
mated graphically from the similar 
variation for hydrocarbons. 

By reference to Table 57 it will be 
noted that the percentage distribution 
of the components is different on a 
mole basis than on a liquid volume 
basis. For the lightest component 10 
liquid volume percent becomes 13.77 
mole percent. For the heaviest compo- 
nent 9 liquid volume percent becomes 
6.62 mole percent. Because of this 
percentage shift it is necessary to make 
the conversion illustrated in Table 57. 

Using the hypothetical component 


breakdown given in Figure 103 and 
Table 57 and vapor pressures, three 
equilibrium flash vaporization calcula- 
tions were made by the component 
method for 20, 43.5 and 80 percents 
flashed. The results obtained by these 
calculations were in terms of the 
amounts of the eight hypothetical com- 
ponents in the vapor and liquid prod- 
ucts from each flash separation. True 
boiling point curves were drawn from 
these data by reversing the chord area 
procedure shown in Figure 103. 
These TBP. distillation 
the equilibrium vapor and vapor from 
these three flash separations are given 
in Figure 104 along with the TBP. 
curve of the charge. The curves shown 
on Figure 104 are typical of those 
obtained for any petroleum fraction. 
As the percentage flashed to vapor is 
increased the TBP. distillation curve 
of the vapor approaches that of the 
feed stock. On the other hand, as the 
percentage flashed to vapor is de- 
creased, the TBP. distillation curve of 
the liquid approaches that of the feed 


stock. 


curves of 


TABLE 57 
Calculation of Mole Percentages for Hypothetical Components on Figure 


Liquid 
Volume 
Percent 


Component B.P. °F. 


PROPERTIES 
Lbs. ‘Gal. 


Moles 


per 
100 Gal. 


Lbs. 


108 Gal. 


Mole Wr. 
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11 
16 
13 
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0.644 
0.631 
0.826 
0.616 


a0 58.0 
68.8 


0.310 


4.679 
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Figure 106. Relationship Between ASTM Distillation Curves of Equilibrium 
Vapors and Liquirs From Petroleum Fractions of Various Slopes 


(Source: Katz & Brown’) 


The data shown on Figure 104 may 
be presented in another way by plot- 
ting the corresponding percentages 
over at any temperature for the vapor! 
and the liquid, When this is done a? 
curve similar to one of the curves in” 
Figure 105 is obtained. This method” 
of plotting distillation curves of equi- 
librium vapor and liquid was sug- 
gested by Obryadchakoff.* 

Figure 105 was replotted from the 
original of Katz and Brown*® who 
found that a single plot could be made’ 
to represent the data for many petro- 
leum fractions by adding the slope 
parameter, shown on Figure 105. Such 
a correlation of distillation data on 
equilibrium vapor and liquid is only 
an approximate representation of the 
data. The actual points scatter badly 
when plotted in this manner, 

This scattering is illustrated in Ta- 
ble 58 where points from Figure 104 
are compared with values from Figure 
105. Readings of Figure 105 are made 
along a slope line of 3.9 (i.e. [438 — 
208] 60), which is the 10—70 slope 
of the feed, Readings of Figure 104 
were made for each of the three pairs 
of distillation curves, readings being 
made at the percentages where the 
TBP. curves of the liquid and vapor 
cross the same temperature line. The 
three sets of readings from Figure 104 
are identified by the amount flash va- 
porized, It can be seen that the values 
of the points on the vapor TBP., cor- 
responding to the same points on the 
liquid TBP... vary widely and that only 
the values for the 20 percent flashed 


Text continued on page 145 
Note three intervening figures 
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FIGURE 107 
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Vapor from 43.5% Flashing 


Via Hypothetical 
Component Calcs. 
Fig. 104 


Charge 
Percent 


TBP. ASTM. TBP. 


ASTM. 


Curves of Vapor and Liquid From Flashing Petroleum Fraction 


Liquid After 43.5% 


Via 
Empirical 
Methe 
(Fig. 109 


ASTM. 


Via 
Empirical Via Hypothetical 
Method Component Calcs. 
Fig. 108 (Fig. 104) 


ASTM. TBP. ASTM. 
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102 
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case agree with Figure 105. This com- 
parison is made with calculated rather 
than observed TBP. curves. It does 
not seem likely that a similar compari- 
son on experimental data would indi- 
cate any better agreement. From this 
it appears that plots such as Figure 
105 are of little practical value unless 
parameters percent 
flashed and/or pressure, are added, 


other such as 


TABLE 58 
Comparison of Figure 105 With 
Valves From Figure 104 


Percent | Values of Percent on TBP. of Vapor 


on 
TBP. 

ol ' 3. 
Liquid Slope 


10 


Fig. 105 Fig. 104 Fig. 104 Fig. 104 
9 % 43.5% % 
Flashed | Flashed Flashed 





Such an improvement is not justfied 
because the plot is already too awk- 
ward to use due to the fact that tem- 
peratures have been eliminated in its 
construction, thus making the estima- 
tion of a TBP. curve for an equilib- 
rium vapor or liquid more difficult 
than it needs to be. The determination 
of temperature involves calculations 
using: readings from Figure 105, the 
TBP. curve of the charge, and the per- 
cent flashed. The procedure is to make 
readings of vapor and 
liquid TBP. curves from the proper 
slope curve on Figure 105 and then 
combine these percentages in the pro- 
portions of the amounts of vapor and 
liquid produced in the flash separation 
under consideration. This combination 
will give the value of the percent off 
on the feed TBP. at the same tempera- 
ture so it is an easy matter to find the 
temperature from the feed TBP, The 
reason for estimating temperatures in 
this way should be evident from Fig- 
ure 104 where a few calculations will 
show that vapor and liquid TBP. 
be combined at constant 


vive the feed TBP. 


percents on 


curves can 


temperatures, to 
curve, 


Katz and Brown® also prepared a 
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similar plot for the ASTM distillation 
curves of the equilibrium vapor and 
liquid from flash vaporization. Figure 
106 is a redrawn copy of this em- 
pirical correlation, which is applied in 
the same manner as Figure 105. 


Proposed New Correlations 

From the experimental data of Ed- 
mister et al.,’:* used in the development 
of the correlations given in the two 
previous installments, three empirical 
correlations have been developed for 
predicting the gravities and ASTM 
distillations of the equilibrium vapor 
and liquid from flash vaporization. 
These correlations are presented here 
as Figures 107, 108 and 109, In using 
these charts. the fact that they are 
strictly empirical with no theoretical 
basis should be remembered. 

Figure 107 may be used to estimate 
the API gravities of the vapor and liq- 
uid products from equilibrium flash 
vaporization, The ASTM 10-30 slope 
of the charge. in addition to the grav- 
ity of the charge and the percent 
flashed, are the variables used in this 
empirical correlation. The vaporiza- 
tion conditions pressure or tem- 
perature) do not enter into this corre- 
lation as the product gravities are 
independent of the vaporization con- 
ditions. In developing Figure 107 
many weight balances were made to 
supplement the actual data so as to 
make certain that the charge and prod- 
uct gravities were all consistent with 
each other. 

An example, indicated by the dashed 
lines and arrows, illustrates the method 
of reading Figure 107. In the example 
a 50° API stock with a 7° F. per per- 
cent slope is flashed with 52 percent 
going to the vapor overhead. Follow- 
ing the arrows, the product gravities 
are found to 40.8 and 59.6° API for 
the bottoms and overhead, respectively. 

Figures 108 and 109 are empirical 
charts for estimating the ASTM distil- 
lations of the overhead and bottoms 
products from equilibrium flash vapor- 
ization of petroleum fractions. These 
calculations are based on the ASTM 
of the charge and are made for each 
10 percent interval on the ASTM dis- 
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tillations. As can be seen by reference 
to Figure 108 and 109, the readings 
from these charts are differences be- 
tween the corresponding points on the 
product and charge distillation curves. 
In these correlations the 10-70 ASTM 
slopes are used and flashing pressure 
is a variable. 

The application of these charts is 
illustrated by the examples in dashed 
lines with arrows. In this example a 
stock having a 10-70 slope of 7° F. 
per percent is flashed at 100 psig. with 
70 percent going to the vapor over- 
head, From Figure 108, by following 
the arrows, the 30 percent point on the 
ASTM of the overhead is found to be 
67° F. lower than the corresponding 
point on the ASTM of the charge. 
From Figure 109, by following the 
arrows, the 30 percent point on the 
ASTM of the bottom is found to be 
212° F. higher than the corresponding 
point on the ASTM of the charge. 

For one of the flash vaporization 
separations shown on Figure 104, 
namely the 43.5 percent flashed, the 
product distillation curves estimated 
by use of Figures 108 and 109 are 
compared with those obtained by con- 
verting the calculated (via hypotheti- 
cal components) TBP. curves to 
ASTM. This conversion is made by 
means of Figures 91 and 94 of Part 
XXIII. The results of these calcula- 
tions are given in Table 59, from 
which it can be seen that Figures 108 
and 109 are in good agreement with 
the curves obtained from hypothetical 
component calculations. 

Figures 108 and 109 could be used 
in multistage petroleum fractionation 
calculations if there were some con- 
venient way of combining vapor and 
liquid going to a plate to obtain the 
ASTM of the mixture being flashed 
on the equilibrium plate, 
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EDITOR’S NOTE: This installment 
completes Section II of this series on 
Thermodynamics. Reprints of these 13 
installments will soon be available 
($1.00 per copy). 4fter an interval of 
a few months the third and last sec- 
tion of these articles will start in 
PeTroLeuM Reiner. /n these coming 
installments the author will cover ap- 
plication of thermodynamics to: chem- 
ical reactions, combustion, compres- 
sion, expansion, refrigeration, fluid 
flow. heat transfer, distillation, etc. 
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Figures 1 and 2—Views of the Aniline Point Determination Apparatus as Set Up Ready for Use. Sockets for the infrared heat lamps can be seen at 
each end of the galvanized metal transite shielded box, the voltage adjusting transformer is mounted on the baseboard, and electric stirrers and ther- 
mometers are in place in the test tubes which can be observed through the central observation window. 


Aniline Point Determination 
By Use of Infrared Lamps 
As the Source of Heat 


‘4 

Pa heating bath used in aniline 
cloud point determination is described 
in ASTM Designation D611-44T, Sec- 
“A suitable non- 


tion 3G, as follows: 
aqueous, non-volatile, transparent 
liquid bath. An open flame or a hot 
air gun may be substituted for the 
liquid bath, but hot water should not 
be used as aniline is hygroscopic.” 

The liquid baths commonly used 
are either a transparent 
oil. Both have a tendency to turn dark 
on heating and require considerable 


elycerine or 


time to heat to a 
above the aniline cloud point. Due to 
its heat capacity, the liquid bath con- 


tinues to heat the sample even though 


temperature just 


the heating source has been removed. 


1949 


mper, 


This requires considerably more time 
to run ASTM 
procedure calls for a cooling rate of 
not more than 1° C, 
the point of maximum temperature to 
the cloud point, The procedure calls 
cloud 
several times and this can be accom- 
plished only by alternately heating 
and cooling the liquid bath. After the 
test is finished the bath must be re- 
filled with liquid or the hot 
liquid must be cooled. 

The open-flame method of heating 
samples is impractical because of the 
volatile nature of some of the samples 


each test because the 


per minute from 


for observation of the point 


fresh 


that require aniline numbers and also 
due to the fact that an open flame 
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EQUIPMENT described in this 
article proved highly satisfac- 
tory to the author in the deter- 
mination of aniline points in the 
laboratory. Better control and 
accuracy, plus less time for the 
operoti-> * of the objec- 
tives tury as well as 
the p routine testing 
methsds cre in daily use, it is 
not often that the effort is ex- 
pended toward their improve- 
ment as is shown here. 

This description of the equip- 
ment used will be of interest to 
those engaged in this division of 
refining. 


in a petroleum testing jaboratory is 
definitely a fire hazard. 

The hot-air gun seems impractical 
because of the necessity of locating 
the aniline number equipment near a 
steam box or electric furnace used to 
heat the air. The noise of the air jet 
would also make this unsuitable for 
most laboratories, 

The apparatus which was found to 
be highly satisfactory for aniline point 
determination consists of an oblong 
box of 24-gauge galvanized iron open 
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at both ends. 
box are 24 inches by 5™% 
Two holes 1's 


inches by 
+4. inches. inches in 
diameter are drilled in the top of this 
box 1-1/16 inches each side of center. 
In the front and back, 
inches are cut and 


center, open 
ings 4 inches by 
at each end of all four sides holes are 
drilled to accommodate a No. 10 sheet 
metal screw ™% inch long. To the back 
of the box two regular meter-stick type 
ring-stand clamps are bolted at points 
> inches each side of center. The ends 
of the box are made of Transite plates 
inch by 5'% inches by 5% 
Holes of suitable size are drilled in 
the center and regular 115-volt light 
sockets are attached to the plates to 
250-watt infrared lamps. 
each end 
four 


inches 


accommodate 
These plates are fitted into 
of the box and made secure by 
No. 10 inch sheet metal screws. To 
protect the tester from heat from the 
box. plates of '4-inch Transite are 
made to fit on the top and front of the 
box, Holes are cut in the plates to co- 
incide with the in the box 
and are attached by means of the same 
Tran- 


openings 


metal screws used to secure the 

site ends. 
The stand, 

regular 


or support, for the box 


is a laboratory type double 


The dimensions of the 


ring-stand. A piece of ‘'g-inch boiler 
plate 8 inches by 10 inches is welded 
to the uprights at the bottom and on 
this plate are mounted a type 200-CM 
115-volt Variac, a switch and an indi- 
cator light. 

An electric stirrer is attached to 
each of the two uprights of the ring 
stand, connected to a glass auger-type 
stirrer by means of a short length of 
rubber tubing and adjusted in such 
position as will give smooth operation. 
\ spring-type test tube clamp is at- 
tached to each upright in such a posi- 
tion that the jaws of the clamps are 
just above and centered over the 1'- 
diameter holes. The entire ap- 
paratus is finished with blackboard 
slating paint. Figures 1 and 2 are 
photographs showing two views of the 
apparatus in position in the testing 
laboratory. Figure 3 is a_ detailed 
sketch of the apparatus, Various modi- 
fications of this model are possible. 
and the selection of materials of which 
the equipment is built is likewise op- 
tional, depending on local conditions. 

In operation, the test tube contain- 
ing the oil-aniline mixture is 
pended into the interior of the box by 
means of one of the spring-type clamps 
attached to the ring-stand. The stirrer 


inch 


sus- 


and thermometer are placed in the 
test tube just as in the ASTM proce- 
dure and the electric stirrer is started. 
The tester then applies heat to the test 
tubes. The rate of heating is in pro- 
portion to the current emitting from 
the Variac. The oil-aniline mixture 
can be heated at rates as high as 25 
C. per minute until a point slightly 
above the temperature of complete 
miscibility is attaincd. The instant the 
veltage is reduced to zero no more 
heating of the mixture takes place and 
the tester controls the cooling rate by 
proper adjustment of the Variac, Heat 
may then be applied gradually until 
a point abe.c the temperature of mis- 
cibility is again attained. This opera- 
tion may be repeated as many times 
as the tester deems .ecessary to accu- 
rately determine the cloud point. When 
the test ‘s completed the tester reduces 
the voltage to zero, removes the test 
tube and replaces it with one contain- 
ing another sample-aniline mixture. A 
tester may run two aniline numbers 
simultaneously with this apparatus by 
determining the cloud point of the 
lower aniline number sample and leav- 
ing it in position while raising the 
temperature to determine the cloud 
point of the second sample. 


Figure 3. Detailed Sketch of the Aniline Point Determination Apparatus Showing Arrangement, Etc. of Apparatus 
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IRST unit to be completed im_ th 


$30 million expansion and moderniza 
tion program of The Standard Oil Com 
pany (Ohio) at its refinery in Lima, the 
1ew $11 million catalytic cracking plant 
vas formally dedicated October 19. Ar 
thur C. McKee & Company of Cleveland 
as the builder 
The expansion program will double 
e refinery’s present capacity. S. R 
lles is refinery managet 
" catalytic cracking plant, 
hicl ill run 16,000 barrels per day, 
embodies the most modern design and 
s expected to produce 30 percent more 
gasoline per barrel of crude oil. Highly 
iutomatic, the new cat cracker requires 
of only six men per shift. Valves 
ts have been turned 
hydraulically powered 


ns im the 


have been built into 
structure to lighten 
1 greatly reduce the 


required tor a turn 


cracker is a silencer to 
created by flue gas 
atmosphere. The ves 
in diameter and 31 


big unit in the Lima ex 
sansion program is the ¢ontinuous crude 
listillation and coking unit, one of the 
tirst of its kind in the nation. This unit 
sting $5.5 million is expected to go 

to service early in 1950 
he third big unit is the $13,628,000 
Ivent refining plant which will more 
Sohio’s existing capacity for 
ricating oils. It is 


luring 


First Unit of 
Lima Expansion 
Now Completed 


Also included in the expansion ts new 
tankage totaling 200,000 barrels, to cost 
$240,000; a new liquid gas plant, to cost 


$225,000 and a new office building 


laboratory 


and 


on progra 


ee 








Cit-Con’s 


New Lube Plant 


Ils Opened 


At Lake Charles 


\\ ITH all units completed and run- 


ning, the new $40 million Cit-Con Re- 
finery—called “the most modern lubri- 
cating oil plant in the world”—has begun 
full operations at Lake Charles La 
The plant is owned by Cit-Con Oil 
Corporation, which was formed by Cities 
Service Company and Continental Oil 
Company for building and operating the 
refinery. All units of the refinery were 
designed and constructed by the Lum- 
mus Company, New York, with the ex 


ta elie 


Se 


ception of the Duo-Sol plant which was 
designed and constructed by Max B. 
Miller Co. The Lummus-built units con- 
sist of two vacuum distillation units, a 
furfural unit, two MEK dewaxing plants, 
two clay contact plants, wax finishing 
and wax slabbing plants, as well as the 
laboratory, offices, change house, steam 
plant, and shops 

Output of the refinery, at peak opera- 
tion, is 2,072,000 barrels a year, or, on 
a daily basis, 6000 barrels of high-quality 
solvent refined lubricating oils, and more 
than 1500 barrels of fully refined paraffin 
wax and microcrystalline wax—or about 
15 percent of the nation’s total produc- 
tion of wax. Top supervisory personnel 
hav. been drawn equally from Cities 
Service and Continental Oil. Production 
of finished stocks is divided between the 
two ol companies, with C Servic 
receiving 65 percent and Continental 3 
percent for disposal through their re 
spective marketing outlets 

It is significant that Cit-Con is a com 


Cites 


e 


pletely new project, all units engineered 
and constructed from the beginning to 
developed pattern, 
rather than added 
to supplement old, existing installations 


contorm t a well 


individual units being 


many eng! 
a 


Outstanding among the 


neering troduce in the 


design nstruc 


permit 
f neutra i bright stock 
rhis des flexibility 

] 


ured 
Cat 
day t 
mluce 


} } 











require re-running tor viscosity 
ontrol 

Special arrangements to assure a um 
stock in each tank, thus 


possible stratification of 


form charge 
overcoming 
various types of reduced crude, are pro 
vided in three 80,000-barrei charge tanks, 
each equipped with two 25-horsepowet 
propeller-type agitators to mix the tank 
contents. As each tank supplies total 
I days, operation 
contr | mm 


rge for nearly tour 


ve fractionator column of each unit 
measures 114 by 13 feet, and is equipped 
with “sh or conven 
top tray, 
the charge inlet, and 
residuum stripping section 
diameter 
ver-all pressure drop 
nstallation 
reflux into thousands of 
rough 1 the upcom 
pass. Besides a lower 
reduction in tray area 
rate, another advan 
h bubble decks, con 


increased 


Ove 


rmits a smaller 


tray 1 divides 


vapor 


velocity, without danger of flooding. 

The vacuum distillation units also use 
an oil separation tank to minimize oil 
losses in case a small amount of gas oil 
is carried overhead 

The furfural extraction unit—termed 
the largest ever built—is conventional in 
basic design, but features a number of 
technical refinements. Among these, the 
solvent circulation rate has been set at 
30,000 barrels a day and recovery equip 
ment designed accordingly in order to 
permit the same charge rate from both 
95 and 100 V.I. operation. Four stages 
of solvent recovery are used on the ex 
tract phase, in comparison to three as in 
some furfural units, and such a large 
volume of handled that a 
heater, absorbing 72 million Btu's an 
hour is required to evaporate solvent in 
the charge to the pressure flash chamber 

The MEK solvent dewaxing 
comes after the solvent refining of all 
raffinate stocks, because it was found 
that to dewax after solvent refining is 
less expensive, and that the produced 
wax contains a higher quality oil if first 
solvent refined, thus simplifying the job 
of treating the wax to the “fully refined” 
state. No. 1 MEK dewaxing, which han 
dles the three lightest distillate stocks, 
features a recrystallization system, and 
is designed to permit modification for 
incremental dilution in the future. Four 
vacuum filters remove the wax. No. 2 
MEK, which handles the heavy inter 
mediate distillate and bright stock, has 
six primary filters. A central propane 
refrigeration system is used to take care 
of the refrigeration requirements of the 
two dewaxing plants 

['wo identical clay contact plants pro 


solvent is 


process 


vide clay treatment of all dewaxed oils 
to achieve improved color and stability 
Clay is stored in two 225-ton hoppers, 
and is handled to and from storage by 
air conveyors. The clay dosage is con- 
trolled by a mechanical feeder. In the 
wax finishing plant, only crystalline par- 
affin waxes will be treated, with the 
various grades of waxes treated first 
with sulfuric acid in two 800-barrel batch 
agitators followed by percolation filtra- 
tion with bauxite 

lo dispose of acid sludge resulting 
from acid treatment, Cit-Con dumps the 
molten material into an insulated trailer 
equipped with steam coils when re-heat- 
ing becomes necessary. When this trailer 
is full, it is hauled to the nearby Cities 
Service refinery where material is 
blended with spent alkylation sulfuric 
acid and charged to Cities Service sul 
furic acid plant for recovery 

Equipment in the wax slabbing build 
ing permits manufacture of 10-pound 
slabs for shipment, loose or in cartons 
Six moulds in the building each produce 
240 slabs. A warehouse for wax is in 
the same building. Most of Cit-Con’s 
bulk of wax production will be held in 
“unfinished” stage, with finishing done 
only as shipping orders require. This 
will preclude any possibility of oxidation 
of long storage in molten state 

Ihe laboratory is furnished with equip- 
ment for both routine and control tests, 
as well as for experimental investigation 
in furfural extraction, clay contacting 
and wax percolation, batch experimental 
vacuum stills, and deasphalting. An 
MEK dewaxing unit is also provided to 
permit special studies of dewaxing prob- 
le ms 


because 


and . 
light distillates 
The other pl 
pulping facilities t 


added 


/ 


equippe 


] 
recrystallization can be 





New Hydraulic 


Fluid Laboratory 


At Wood River 





A torque converter, newest type of fluid drive for cars, is shown in the two pictures 
being used by these Shell Oil Company scientists to test hydraulic fluids. High specific- 
ation fluids are needed to transmit power in the torque converter because of the pres- 
sures and temperatures developed during operation of the unit. Designed to eliminate 
gear shifting and provide a smooth flow of power at all speeds, the torque converter is 
expected by many to be standard equipment for most cars within five years. 


*S, aircralt 
he said. “This 
levelop fluids 


obile Te ana ransi 
operated hydraulically, Ch 
there is reas believe 
tha iis may eventt used t 
operate built-in jacks, t wer steering 
mechanisms, and to raise ; »wer tops, 
hoods, winds " Other possible 
uses incl the f constant 
rators 
regulating devices 


tend battery lite; 


speed gene 


ten pe ratures 


mtinued researc! 


s on 
planes are already operated hye 


lically, and hydraulic drives are used 
Ma 


transmit power in many industrial 
chines. The demand for new and in 
proved types of fluid is expected t OM 
hine designs change in tl 
— 


as mac 

Shell new laborat ! 
specially mstructed building, 
latest 1 a program the 
began years ago 1 
pose of d loping fluids for the increas 
mg nur hydraulic systems coming 
nite 1 \ l vice pre dent declares 
“The |! ling and its eq 
the nee r special facil 

l hydrat 


to extren 
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You too can give your jobs that extra punch by taking advantage of 
Master's unusual ability to give you the RIGHT horsepower, the RIGHT 
shoft speed, the RIGHT construction features, the RIGHT mounting i ‘ 
. all combined into one compact power package. 
Don't put up with make-shift assemblies when you too may be 
enjoying these advantages. Master motors, available in millions and é 
‘ millions of types and ratings (up to 150 HP) give you a selection 


you can get nowhere else. 
Open, enclosed, splash proof, fan-cooled ; | : 


explosion proof .. . horizontal or vertical . . . : 

for all phoses, voltages and frequencies . . . in’ Give them the 

single speed, multi-speed and variable speed old “one-two” pu nch 
types . . . with or without flanges or other special 

features . . . with 5 types of gear reduction up 

to 432 to | ratio . . . with electric brakes . . . with mechanical variable 

speed units... and for every type of mounting . . . Master has them 


all and so can be completely impartial in helping you select the one 
best motor drive for YOU. 

Select the RIGHT power drive from Master's broad 
line and you can increase the saleability of your 
motor driven products . . . improve the economy 

“and productivity of your plant equipment. 


THE MASTER ELECTRIC COMPANY 
DAYTON 1, OHIO 
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Cleaning avy tube is a 


* 
LZ | fe] e @e 
SMALL TUBES 


Short-bodied air-driven motor with 
flexible holder and scraper head, for 
curved tubes. This head for soft, light 
scale, or gummy, cily deposits. 


LARGE TUBES 


Use the Lagonda 1100 Series cleaner, 
favorite on still tubes since it was 
first developed. Ball bearings at both 
ends take up thrust both ways. Posi- 
tive lubrication at front bearing as 
well as rear. All in all a motor that 
has reserves of power to handle 
the toughest coke with an assort ¥ Long-bodied motor with universal joint 
ment of cutter heads adapted to any . and single-pin head, as used in straight 
condition. Write for the Refiner) tubes. This head for heavy deposits 


Tube Cleaner Bulletin. 

° Flexible holder and circular brush 
on air-driven motor, as used in 
cleaning curved tubes 

Long-bodied motor with direct-connected 
scraper head, for straight tubes 


=. Water-driven motor. This motor can be used 
with all the attachments shown here 


Expanding brush, flexible 
holder. for curved tubes. 


Small, long-bodied motor, flexible 
holder. with scraper head 


Threaded cone cutter, flexible holder, 
tor small straight tubes 


) Long flexible holder with expanding 
brush. for light deposits in curved tubes. 


fe 


The above cleaners fully 
described in the Small 
Tube Cleaner Bulletin. 


ELLIOTT COMPANY 


Lagonda Division 


SPRINGFIELD, OHIO 
DISTRICT OFFICES IN PRINCIPAL CITIES 
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REFINER AUTHORS 


and Other Personalities 


Globe Men Are 
Good Scouts 


“The Determination of Inorganic 
Chlorides in Crude Oils,” 121, 
places in black and white some informa 

that a number of PR readers will 
pleased to see. The chief and 
chief chemist of Globe Oil & 
Company, W. F. Krause and 


respectively, contributed 


page 


tion 
be very 
assistant 
Refining 
A. C. Dystrup 
he article 
Krause, a native of 
nded Macalester ( 


here he l 


Minnesota, at 
lege, St. Paul, 
chemistry at The 


received his 


majored in 
Wisconsin he 
Ph.D degrees, majoring in 
chem 


niversity ot 
*s and 
and minoring in organic 


master 
morgan 
istry 

He joined the organization in 
1934—research « Four vears later 
he was promoted to chief chemist (1938) 
Krause is treasurer of the village of 
Lemont, Ill, where he also engages in 
Cub Scout work. Next on his hobby list 
are gardening and carpentry. Married 
in 1932, he and Mrs. Krause are parents 
of twin Robert and Paul—age 11, 
and four-year old daughter Janet 

Dystrup earned his athletic letter as 
a quarter-miler at the University of 
Chicago where he received his bachelor 
of science chemistry. After 
graduating Dystrup returned to his 
home town of Lemont, IIL, where he 
was born in 1914. Lemont is also the 
location of Globe Oil & Refining Com 
pany, which Dystrup joined as an ana- 
lytical chemist on the laboratory staff 
in 1937. Three years later he became as- 
sistant chiet 


Globe 
hemust 


sons, 


degree in 


chemist 


Dystrup likes music, travel, and prac 


Cameron Dystrup 


December, 1949 


serves as scout- 


Lemont. 


sports He 
Troop 49 of 

The Dystrup’s have two sons, 
and Dick, ages 4 and 6 


tically all 
master of 


Andy 


Safety Engineer On 
Flammable Liquids 


Don Attaway (“Safe Practices in Han 
dling Flammable Liquids,” page 117) is 
a native Texan now residing in Shreve 
port, La. He began his career in January, 
1923, with Dixie Gulf Gas Company as 
a timekeeper, later was promoted to the 
payroll department of United Gas Com- 
pany, and joined Arkansas Fuel Oil 
Company in 1929 

In 1940, he 
safety engineer with his responsibility as 
superintendent of measurement and has 
been conducting the Satety activities of 
his department, which includes personnel 
and operation of 12 natural gasoline 
plants located im Arkansas, Louisiana, 
and Texas 

Attaway has completed extension 
courses in gas engineering, petroleum 
safety, and plant protection and is vice 
chairman of the petroleum section of 
the National Safety Council. Presently 
he is a member of the API's Natural 
Gasoline Accident Prevention Com- 
mittee 


combined the duties of a 


Reading, writing, and play acting con- 
stitute Attaway’s hobbies. He has been 
an active member of the Little Theater 
of Shreveport for the past 10 years and 
has appeared in many of its productions 

The 


a boy 


Attaway’s have two children— 


and a girl 


W. F. Krause 


A Gulf Publishing Company Publication 


Dwight Evans 


Information, formal and otherwise, about 
the men who write for PETROLEUM 
REFINER as well as others prominent in 


the industry. 


Houston Business 
Keeps Ex-Flyer Busy 


Flying is still his great delight, but 
Dwight J. Evans who makes his debut 
in PR’s columns as author of “Recent 
Development in the Measurement of 
Metal Thickness from One Side,” page 
109, admits that as a hobby, his flying 
has been pretty much grounded since 
he came south in February from Stam 
ferd, Conn. to open a Houston branch 
of Branson Instruments, Inc. Before 
joining the company in 1948, he was em- 
ployed with Phillips Petroleum Company, 
tartlesville, Okla., in the engineering de 
partment in the study of electrolytic corro- 
sion and electrical instrumentation prob 
lems. He was on military leave, 1943-5, 
serving as radar officer with the navy, 
which probably accounts for his present 
love of the clouds. He is a graduate in elec- 
trical engineering from Kansas University 
Evans claims that Houston's activities 
have not kept him entirely isolated from 
another interest, namely photography, 
which he also rates as a very chief pas- 
time 


Re Old Mansions 


Tyler Hicks, (“Power Plants for 
Modern Refineries,” page 113) says that 
preliminary selection of heaters is only 
a short-cut, never a substitute for manu- 
facturers’ calculations. Hicks is a fre- 
quent contributor to PR. 

To get away from heaters, Hicks re- 
cently acquired one of those ancient 
“mansions” which one reads about. This 
one has 14 rooms but the most important 


Don Attaway 
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C. W. Shelley E. Holley Poe 


Roy W. Osburn 
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Golfer Is Looking 
For An Easy Match 


Texan, Charles W. Shell 
te, Determination i Aniline 
Heating | 
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ot this issue ot 
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Natural Gas Expert 


il indus 
author of the 
135, entitled 


No stranger to the gas and 
is F. Holley Poe, 
appearing on page 
oming Impact of Natural 
Fuel-Oil Market.” Poe, a native 
is former head of the natu 
line department of the Amer 
can Gas Association. In 1942 he became 
director of PAW natural gas and natural 
livision and in 1943 was elected 
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UP AND IN PLACE 


...On Mehedie 


fy date for this particular stage 
of construction was determined 
months ahead of time. Each phase of 
Mckee refinery engineering, procure- 
ment and construction is scheduled to 
coordinate with the next and to proceed 
in a minimum of time. Every McKee 
facility is employed to maintain or ex- 
ceed that schedule. This takes experi- 
ence, planning and organization, but it 
saves time and money. That’s good for 


your business — and ours too. 


& COMPANY 
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DESIGN, ENGINEERING AND CONSTRUCTION FOR THE PETROLEUM REFINING AND JRON AND STEEL IN 


ENGINEERS AND CONTRACTORS «+ ESTABLISHED 1905 
2300 CHESTER AVENUE, CLEVELAND 


30 Rockefeller Plaza, New York, N. Y. 











Maintenance and Operation— 


HOW To bolt 


HOW To— How ro—lypedite Car Loading Aluminum Swing Line 
Check Fuel Consumption = Recsxriy. 


Inigo Ohl ¢ 
pany’s 30,000-barr 
lay refinery 

’ i 
f tank 


i the tank, add reater physical effort to maneuver 
filling efficiency The szluminum pipe and aluminum 
minum assembly fittings used in the new swing line are 
\ pounds. Had it of 3S-F alloy The shop fabricated 
fabri n the conventional way joints were welded by the argon gas 
carbon steel pipe and fittings, it shielded tungsten arc method 
igl yroximately 129 pounds Photograph and material courtesy 
require correspondingly lube-Turns, Inc Louisville, Ky 


are away. The boxes are stead of laying them on the ground. The 
a set of supports designed standards tor the supports are made of 
ent stocks of small pipe pipe connected to footing, also of pipe, 
be required on the j with cross members at right angles to 
are made with a to o afford stability. The standard at the 
a piece « ( back is vertical while the standards at 
he channel up, in the front of the boxes are used to form 
he placed a pipe rack 


Portable flow meter used for checking fuel gas 
consumption of compressor engine. The instru 
ment cose is attached to a steel base plate, 
which serves to keep the instrument upright 
Levelling of the case is accomplished by 
wedging beneath the base plate 


HOW TO— 


Make Job Equipment Unit 
Ox sor 
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@ It takes a effective insulating material to 
maintain the precise temperature controls demanded 
by your processing operations. And it takes a mighty 
trouble-free material to keep your maintenance costs 
down to rock bettom. 

PC Foamglas has long since proved its ability to main- 
tain high or low temperatures, indoors and out. It has 
met all tests successfully . . . on tanks, towers, retorts and 


other large vessels . .. on piping and fittings . . . on heat 


This is FOAMGLAS ° 


The entire strong, rigid block is composed 
of millions of sealed glass bubbles. They 
form a continuous structure, so no air 
moisture, vapor or tumes can get into or 
through the Foaméglas block. In those 
closed glass cells, which contain still air 
lies the secret of the material's permanent 
insulating efficiency 


Fer additiona! intormation see our inserts in Sweet's Catalogs 


This photo shows how PC Foomglas is 
used to insulcte tonks and pipe lines 
The moterial is available in standard 
fiat blocks, curved segments and beveled 
lags to fit equipment sides, heads and 
domes, and in preformed sections for 
standord pipe sizes ond fittings 


exchangers, evaporators and other processing equip- 
ment... in a wide range of industries. 

And PC Foamglas nee 
repairs or replacements. It is moistureproof, fireproof, 
acidproof. When installed according to our specifica- 


no costly maintenance, 


tions and recommendations, PC Foamglas retains its 
original insulating efficiency permanently. 

Our insulating specialists will be glad to consult with 
you upon request, to find out just how you can save 
money on maintenance with PC Foamglas. Meanwhile. 
why not send the coupon for our new booklet about 
typical uses of Foamglas and a sample of the material— 


today ? 
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‘4 tion 
‘ittsburgh Corning Corpora 
Dept T-129, 307 Fourth Avenue 
Pittsburgh 22, Pa. 
n on my part, please send 
oamgias and your 
‘i The perman 


Without obligatio ’ 
me a free sample of F 
rarer booklet on PC Foameglas 
ent industrial insulation 


Name 


Address 
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...when you insulate with FOAMGLAS... you insulate for good! 


A Gulf Publishing Company Publication 
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PHOTOS 


Top Photo — Mechanical fasteners, or clips 

were adhered to the walls with standard ad 

hesive on 12-inch centers, horizontally. Ver 

ticolly, three clips were spaced at an equal 

distance between the girts, which are 65 inches 
apart 


Center Photo The insulation was impaled on 
the prongs of the clips, and the prongs were 
bent bock flush with the insulation surface 


Bottom Photo — Insulation was applied to the 

roof by using wooden strips attached to the steel 

beams, which in combination with fasteners ap 

plied on top of the insulation, hold the insulation 
firmly in place 


Photos of men ot work, used as a decorative 

piece in the heading for this section and the 
How To Do It” pages of the November issue are 

being used through courtesy of The Stanocolan 
an Esso Standard Oil Company publication 
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Technical and Feature Articles so 
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Absorption, fractionating, Aug. 135. 
Absorption, remote location of towers, Dec. 126. 
Acetylenes, Oct. 133. 
Additives, gasoline antiknock, July 139. 
AGditives, tubricating off, Oct. 125. 
A@ditives, lubricating oils, June 97, July 125, Aug. 121, Sept. 86. 
Adsorption, continuous process, Nov. 113. 
Air, Nov. 127. 
Aluminum, Oct. 97. 
Capital Heips te Build Refinery in Spain, Aug. 97. 
AMES, ©. B.—Ethane and Propane jon Greatly Simplified at 
Dubach, May 117 (Biography 176.) 


Ammuay First Unit Will Start Early Next Year, Sept. 71. 
Instruments in Automatic Control Systems—Nelson Gilder- 





sleeve, June 133. 
Analysis, hydrocarbon, May 137. 
Aniline point determination, Dec. 147. 
Anti-foam agents, Oct. 125. 

Centrifugal 


and of Axial Compressors—T. R. Foster, 


Thermodynamics te Hydrocarbon 
. Part XV, The Joule- -Thomsen effect, Jan. 
Feb. 137, Part 





. Emtrapy charts for hydrocarbon mixtures, Apr. 167, 

Part XIX, Vapor-Liquid Bquilibria in Ideal Mixtures, May 149, 
Part xX, ager tée Liquid equilibrium in non-ideal systems, June 143, 
Part XXI, xperimental vapor-liquid equilibria methods and 
empirical correlation of data, Aug. 128, Part XXII, Convergence 
correction te vapor-liquid equilibrium ratios, Sept 95, Part XXITI, 
Equilibrium flash vaporization correlations for petroleum 
Oct. 143, Part XKIV, Bffect of pressure on phase relationship ~~ 
petroleum fractions, Nov. 149, Part | XXV, Properties of vapor and 
liquid from equilibrium flash 
Dec. 140. 

Aromatic hydrocarbons, July 145, 

Atomic energy (See Energy, atomic.) 

ATTAWAY, DON—Safe Practices in H 
Dec. 117 (Biography 156.) 

AUSTIN, | DAVID F., Aug. 75. 

h Lab Now in Operation, Aug. 141. 

Australia, refining, Altona, Aug. 79. 

Aut tie Labricath fer Refinery Valves, Oct. 114. 
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BAILEY, RAYMOND VY. lift Multi t Fractionation 
Calculations bution of Split Key Components, Jan 106, Feb. 


Distri 
123 (Biography Jan. 138.) 
, Ww. 7 E Flexibility for Process Gas Compressors, 

Jan. 93 (Biography 138. 

BARRON, J. ee Brae Cracking of Fiuid Catalytic Cycle Gas 
Otls, Apr. 111. 

BEARER, LOUIS C.—Development of Test Methods for Heat- 
Exchange Pebbles, Dec. 104. 

BELLAG, J. 8.—Split-Flow Gas Sweetening Unit Features Slaughter 
Piant, June 154 (Biography 161.) 

BERG, CLYDE—The Hypersorption for Separation of Gasses 
and Vapors, Nov. 113 (Biography 160.) 

BLADE, 0. ©.—High-Sulfur Crude Oils. Trends in Supply, Mar. 151. 

BLICK, ROBERT G.—Pipe Supports and Pipe Restraints, Dec. 128 
(Biography 156). 

BOATWRIGHT, JOHN W.—The Outlook for Petroleum, June $1. 

Bolivia, refinery construction, June 141. 

BOLLES, W. L.—Decimal Classification System for Chemical Engi- 
neering, May 140 (Biography 170.) 

BONER, ©. J.—The Manufacture of Lubricating Grease, Mar 109 
(Biography 178), Apr. 153, May 164, June 137, July 129. 
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BORELL, L. C.—Low Temperature Siew’ Heche ‘ich St di. 
cating Olls, Mar. 122 (Biography 178.) 
BAIRD F.—Stepwise Ex tenet. Ss 


Plant on Stream, Nov. 123 ene 168.) 


BOWES, Methods tn 
Petroleum Precesstag Equipment, Oct. 121 ‘co 
8.) 
porn. DAVID M., Jr.—Process Control by Graphic Panel, Oct: 129. 
ae Shops—the Layout and the 
Tooling, ‘apr. 167 (Biography 183. 
PETER—Mechanica! Decmen°et @ Retheny! Pedi” GN 


Plant” Goes on Stream at 





Aug. 108. 

BRYANT, W. T.—"C ination Gasoli 
Silabee, May 128 (Biography 173.) 
Bubble plate drainage time, Nov. 143. 
Balld World's Biggest Centrifugal Compressor—C. ©. Pryor, Dino 181. 
Burrell] Gasoline Plant Extracting 80% Propane—M. KE. Garrison, 





The Calculation of Rots meters—Walter B. Howard, Apr. 131. 
Canal Used to Move Five 55,000-Barrel Tanks, Mar. 120. . . 
Ca Mi vs. © fi Jan. 76. 

Carbon dioxide, Feb. 117, Nev. 127. 

Carbon monoxide, Nov. 127. 

Catalytic cracking, Continental, Denver, Aug 103. 

Catalytic cracking, crude oll distillation, Nov. 123. 

Catalytic cracking, Houdrifiow, Jan. 110, June 117 

Catalytic cracking, Sinclair, Marcus Hook, July 118, 

Catalytic cracking, Standard (Ohio), Lima, Dec. 149. 

Catalytic cracking, TCC, Aug. 103. 

Catalytic cracking, thermal, Apr. 111. 

Catalytic cracking units, Gulf Ofl, Cincinnati, Dec, 162. 
Catarole process, Apr. 130. 
Central Shep Will House All Mechanical Crafts, June 153. 
Centrifugal compressors, June 131, Aug 98. 
Centrifugal pumps, Nov. 140. 7 ‘ 
Chemical Circaiation Cleaning and Descaling Petroleam 
Processing Equipment—Vincent Bowes, Oct. 121. 

Chemical plant, Ethyl, Baton Rouge, Feb. 130; 
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Chemicals (See also Petrochemicals.) 
CHURCHILL, J. F.—pH Control Through Use of a Sulphur Burner, 
120 (Biography 138.) 

Cit-Con refinery, Dec. 150 

Cities Service Completes $20 Million Modernization Jeb at East 
Chicago, Ind., Nov. 156 

Cleaning with chemicals, Oct 121 

Coal gasification, Apr. 150. 

Coal reserves, Mar. 96, Apr. 15°. 

Coal utilization, Aug 78. 

COATES, JESSE—Simplified Multicomponent Fractionation (aleula- 
tions Distribution of Split Key Components. Jan. 106, Feb. 123 
(Biography Jan. 138.) 

Cold rubber process, July 162 

Columna, bubdie cap, Nov. 143 

bt line Plant" Goes on Stream at Silebee—W. T. 
Bryant, May 128. 

Coming Impact of Natural Gas on the Fuel-Oil Market—br 
Holley Poe, Dec. 75. 

Competition for ofl, Aug. 78 

Competition, of! markets, July 98 

Compressor manifolds, July 161 

piping, July 161. 

Compressors, Jan. 93. 

Compressors, centrifugal, June 131, Aug. 9% 

Compressor station design, Jan. 123 

Conservation, May 85. 

Cenatruction, gasoline planta, June 124. 

Construction, refinery, Bolivia, June 14! 

Construction, refineries, Nov 108. 

Consamption Characteristics of Motor Oile—Car! W. Georgi, Jan. 98 

Centinental Oli Co., Apr. 126, Dec. 71. 

Convergence correction to vapor-liquid equilibrium ratios, Bept. 95. 

COOK, W. B.—Notes on a Refinery Paint a Feb. 165, Mar. 115. 

Copolymer Plant Is First te Use Cold Rubber Process, July 162. 

Corrciation ef Equilibrium ‘Flash and True Boiling Point Distilintion 
Curves at Seb-A Pr K. Keith Okamote and M 
Van Winkle, Aug. 113. 

Corresion, Jan. 75. 

Corrosion, aluminum coatings, Oct. 97. 

Corrosion-Resistant Masonry Construction—K. EB. Ludwig, Jan. 79 

COULTER, @. L.—Low Temperature Fiow Resistance Test for Lubri- 
eating Olls, Mar. 122 (Biography 178.) 

Oracking, thermal, Apr. 130 

CRAMPTON, A. B.—Wide-cut Diesel Fuels Safe for Ratliroad Leco 
motives, Apr. 139 (Biography 176.) 

Creele Petreleum Cerp., Sept. 71. 

Crude oll, analyses, Apr. 124. 

Crude distillation, cracking, main fractionator, Noy. 12 

Crude oll, high sulfur, Mar. 151 

Crade Ol Metering—J. E. White. Jr. Jan 

Crude of! testing, salt content, De 121 

Cycle Weehing of Percoiation Pilters—F. J. Reeves and R. BE. Turkle 
son, Mar. 136. 

Cycloparaffinic hydrocarbons, May 161 








Decimal Classification System for Chemical Engineering—W. L. Bolles, 
May 140 

Desalting, Le 121 

Designing Gas Compressor Stations—Tylter G. Hicks, Part If, Jan. 123. 

The Design of Square Headers—Harald FE. Lonngren, Nov. 121. 

Detergents, Sept. 85 

Determination of Aniline Point Using Infrared Heating Lampe as the 
Source of Heat—cC. W. Shelley, Dec. 11 

The Determination of Inorganic Chiorides in Crade Olle—W. F 
Krause and A. C. Dystrup, Dee. 121 

Development of Test Methods for Heat-Exchange Pebbtes—Lovis C 
Bearer, R. A. Findley. R. BR. Goina Dec. 194 

Dewpoint recorder, June 1235 

Mesel lubrication, Dec 73 

Diesel oils, Apr. 139 

Diolefins, Oct. 133 

Disposal of Hefinery Waste Caw Containing Water-Soluble Sualfo- 
nates—Hans Schindler, Ort 

Bome-type Storage Tank in aonmeien, Mar. 138 

Drainage Time for Bubble Cap Col . L. Huitt, W. ©. Ziegen- 
hain, F. (. Fowler and R. LL. Huntineton, Nov. 143 

Drains on Pnclosed Motors for Herold Lecsticogs—/. M. Hiliman, 
Apr. 147 

Pry Ice Manufactured from (CO. Pxtracted from Natural Gae—C. D 
Gard, Feb. 117 

Dyes, Oct. 136. 

DYSTRUP, A. ©.—The Determination of Mmorganic Chiortdes in Crude 
Olle, Dec. 121 (Biography 1556) 


Economic Cooperation Administratiea, Jaly 97. 

Economics, May 89 

The Economics of Motor Voltage Selection—E. T. Horridge, Part I 
May 133, Part II July 157 

Bconomics, power generation, De 113 

EDMISTER, WAYNE ©.—Appiteations of Thermodynamica to Hydro- 
carbon Processing, Jan. 128, Feb. 137, Mar. 339, Apr. 187, May 149, 
June 143, Aug. 128, Sept. 95, Oct. 143, Now. 149. Dec 140 

Bffect of pressure on phase relationship, Nev. 149. 

Blectric power, June 77 

Blectrical equipment, May 133, Jaly 157 

Bik Basin Plant Termed Real an Project—-L. R. Lyon, R. A 
Feagan, and H. B. Manley, Oct 


Employee relations, Dec. 71. 
Employee training, Feb. 90. 
Employee training, safety, Jan. 131 
Energy, atomic, Apr. 85. 

Bnuergy. sources of, Feb. 87, Apr. 85. 

Bnergy, use of, Feb. 83. 

Kafercement for Safety—F. J. Sluze, Jan. 134 

Eggineer graduates, Apr. 85. 

Engine manifolds, July 151. 

Eulargement Scheduled for Wasson Namber ¢ Plant, Feb. 112 

Buthalpies, Feb. 113. 

Enthalpies of aromatic hydrocarbons, July 145. 

Enthalpies of hydrocarbons, May 109. 

Wnthalpy data, Jan. 83, Mar. 139. 

Enthalpy-entropy data, Feb. 141. 

Mntropy, Mar. 139. 

Entropy, hydrocarbons, Apr. 157, Aug. 128. 

Equilibriam Constants for High Beiling Hydreearben Fractions of 
Varying Characterization Factors—F. H. Poettmann and B. J 
Mayland, July 101. 

Equilibrium flash vaporization, Oct. 143, Dec. 140. 

Equipment, grease manufacturing, June 127. 

Erection, pressure vessels, Nov. 138. 

Ethane and Propane Separation Greatly Simplified at Dubach— C. B. 
Ames and T. D, Tabbert, May 117. 

Bthylene chlorohydrin, July 120. 

Ethylene Glycol by Air Oxidation of Ethylene—Peter W. Sherwood 
Mar. 139. 

tntetene Glycol via Ethylene Chiorvhyéria—Peter W. Sherweed, Ju!) 

eetayt Increasing Plant Capacity, Feb. 150. 

EVANS, DWIGHT J.—Recent Developments in the Measurement of 
Metal Thickness from One Side, Dec. 109 (Biography 156). 

EVANS, HENRY P.—Maintenance Shops—the Layout and the Tool 
ing, Apr. 167 (Biography 182). 

Exchanger set up on rich of} deethaniser, Aug. 137. 

and Modernization Program Completed By Galf im Otsie, 


Dec. 102. 
Ex i of Process Vessela—Kibert K. 





Probl in Heat I 4 
Sitten, Feb. 131. 


F 


ibrication, fleld, pressure vessels, Nov. 138 

Yactor of Safety Versus Factor of Utilization—R. R. MacCary and 
hk. F. Fey, Nov. 147. 

Factors Affecting Octane Number Requirement—Harold J. Gibson 
June 110. 

FAIRFIELD, R. G.—The Hypersorption Process for Separation o1 
Gasses and Vapors, Nov. 113 (Biography 160). 

FEAGAN, R, A.—Elk Basin Plant Termed Real Conservation Project, 
Oct. 116 (Biography 158) 

Pease! and Plant Exaploys Unusaal Design—Roy A. Schuster 
and Robert M. Stewart, Aug. 91 

FRENEX, J. B.—iInitial Operation of Continental's Catalytic Oracker, 
Aug. 103 (Blography 153). 

VERY, BR. F.—Factor of Safety Versus Factor of Utilization, Nov. 147 
— Thickness of Cylindrical Vessels, July 136 (Biography 
166). 

“Pido” Offers Farther Use and Market for Diese! Fuel, Jane 126 

Field Stress Kelief of Vessels by Radiant Electric Henting—M!Iton 
Ludwig, Feb. 109. 

Filing chemical engimeering data, May 140. 

Filtration, Mar. 135. 

FINDLEY, BR. A.—Development of Test Methods for Neat-Exchange 
Pebbdies, Dec. 104. 

Fired Heaters for Petroleam Refining—Marshel! Sittic, Awe. 143 

Fire protection, foam, July 150 

First Catarvle Cracking Furnace Now in Operation, Apr. 1%° 

FISCHER, FRANZ (Biography Jan. 127) 

The Fischer-Tropsch Hydrocarbon Synthesis .. . Ite First Develop- 
ment—Felix Heinemann, Jan. 126. 

Fischer-Tropsch process, Mar. 95. 

Flash vaporization curves, Aug. 213. 

FLECK, L. R.—Mixing Leaded Gasolines, Jaly 139 (Biography 166) 

FLOW DIAGRAMS: 

(See Handbook Index for each process which is diagramed 
separately.) 

Absorption distillation, May 118 

Absorption distillation, Elk basin, Oct. 118 

Absorption distillation, Slaughter gasoline plant, June lo‘ 

American Republics Corp., Stlsbee gasoline plant, May 130 

Compression and H,8 removal, Slaughter gasoline plant, June 155 

Coneco's Billings refinery process, Apr. 128. 

Cracked products recovery unit, Aug. 135 

Distillate Fractionation, May 119, Aug. 92. 

Flow as cracking unit and as Topping unit, Nov. 1°4 

Flow as simultaneous topping-cracking unit, Nov, 124 

Fractionating Light Ends, May 121. 

Fractionation-product treating, Zlk Basip, Oct. 119 

H,8 removal system at Elk Basin, Oct. 117. 

Heudrifiow Catalytic Cracking Process, Jan. 111, June 118 

Hunt Ot] Co.’s Lisbon gasoline plant, May 126 

Natural gasoline plant absorbate deethanizer scheme, Aug. 136 

Natural gasoline plant rich oil deethanizer scheme, Aug. 136. 

Process flow absorption and distillation, Aug. 93 

Process flow light ends fractionation, Aug. 94. 

Product treatment and fractionation, Slaughter gasoline plart, June 
te 

Propane refrigerant flow, Aug. 94. 

Thermal and vacuum flashing schemes, June 117 

Vishbreaking and coking schemes, June 117 
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Fiow metering, Jan. 113. 

Flow meters, rotameter calculation, Apr. 131 

Fiuid catalytic cracking, July 118. 

Fluid flow, steam, Apr. 135, July 143, 

Foam system, fire protection, July 150, 

FOSTER, T. R.—Application of Centrifugal and of Axial Compressors 
Aug. 98 (Biography 154). 

Fog dispersal system, June 126. 

Foundations, design of, Dec. 123. 

FOWLER, F. C.—Drainage Time for Bubble Cap Columna, Nov. 143 

a? ing Absorbers te the Petreleam Industry—J. C. Hannah 
Aug. 135. 

Fractionation, Jan. 106, Feb. 123 

Free enterprise, May 89, Nov. 77. 

FRIEDMAN, LEE—Iinitial Operation of Continental's Catalyti 
Cracker, Aug. 103 (Biography 153). 

pas ant Power Sources If and When Qi] Faile—R, J. 8. Pigott, 

eb. 

Fuel oil, supply and demand, Dec. 75. 

Fugacity relationships, May 152. 

FULLER, D. £., Jr.,—Stepwise Expansion Program Keeps Piant on 
Stream, Nov. 123 (Biography 158). 

Furnaces, refinery, Aug. 143. 


GARD, C. D.—Drvy ice Manufactured from CO; Extrected from 
Natural Gas, Feb. 117 (Biography 168.) 
GARRI@ON, M. E.—RBurrell Gasoline Plant Extracting §0% Propane, 
Mar. 153 (Biography 180.) 
Gases, combustion, Nov. 127 
Gas reserves, Mar. 95, Apr. 97. 
Gas utilization, Aug. 78. 
Gasoline blending, July 166. 
Gasoline plant, Dubach, May 117, 
Gasoline plant, Feazel-Kinsey, Aug. $1 
Gasoline plant, General Petroleum, Burrell, Mar. 163. 
Gasoline plant, Harleton, May 123. 
Gasoline plant, Lisbon, May 123. 
Gasoline plant, McCarthy, June 124. 
Gasoline plant, Silsbee, May 128. 
Gasoline plant, Slaughter, June 154. 
Gasoline plant, Stanolind, Elk Basin, Oct. 116 
Gasoline plant, Stanolind, Hugoton, Aug. 127 
plant. TXL, June 160. 
plant, Warren Pet., Maysville, Dec. 126, 
plant, Wasson, Feb. 112. 
plants, operation, July 113. 
Gasoline plants, rich oil stabilization, Nov. 133. 
Gasoline, shale tar bases, Oct. 111. 
GEORGI, CARL W.—Consumption Characteristics of Motor Oils, 
Jan. 98. 
GIBSON, HAROLD J.—Factors Affecting Octane Number Require 
ment, June 110 (Biography 163.) 
GILDERSLEEVE, NELSON—Analytical Instruments in Automatic 
Control Systems, June 133 (Biography 161.) 
GOLDBLATT, 8.—Rich Oil Stabilization, Nov. 133 (Biography 168.) 
GOINS, BR. R.—Development of Test Methods for Heat-Eachange 
Pebbles, Dec. 104. 
Grease, lubricating, Mar. 109, Apr. 152, May 164, Jume 127, July 128. 
Grease plant, Standard Oil Co. of Calif., Jume 148, 
Great Britain, petrochemical plant, Stanlow, Nov. 148. 
Great Britain, petroleum markets, July 938 
Great Britain, refinery construction, May 94. 
Great Strength Claimed for Aluminum Roof, July 149. 
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HANNAH, J. C.—Fractionating Absorbers in the Petroleum Industry, 
Aug. 135 (Biography 164.) 

Header design, Nov. 121. 

Heat capacity data, Jan. 83. 

Heat capacities, Feb. 113. 

Heat exchange, pebdle-type systems, Dec. 104. 

Heat exchangers, Feb. 168. 

Heat-of-combustion measurement, June 133 

Heat transfer rates in refinery furnaces, Aug. 143. 

HEINEMANN, FELIX—The Fischer-Tropsch Hydrocarbon Synthesis. 
Its First Development, Jan. 126. 

Helle Sulfur, Goodby Smog, Feb. 136. 

HICKS, TYLER G.—Desicning Gas Compresser Stations, Part ft. 
Jan. 123. Power Plants for Modern Refineries, Part I, Dec. 118 
(Biography 155.) Tranemission Piping for Refinery Steam System, 
Apr. 135 (Biography 182), June 103, July 143. 

High-Pressare oo 2 of Carbonaceeus Matter—Peter W. 
Sherwood, Part I, Dec. 97 

High-Sulfar Crude Oits; Grate in Supply—O. C. Blade, Mar. 151 

HILLMAN, J. M.—Drains on Enclosed Motors for Humid Locations, 
Apr. 146 

HOGE, A. W.—lInitial Operation of Continental's Catalytic Cracker, 
Aug. 103 (Biography 153.) 

means, T. B.—Nuclear Fission as a Source of Competitive Buergy, 

pr 

Holland, petrochemical plants, Dec. 126. 

Hoover report, Sept. 69 

HORNADAY, G. F.—Various Refinery Applications of Hondri-Plow 
Cat Cracking, June 117 (Biography 189.) 


HORRIDGE, E. T.—The Economics of Motor Voltage Selection, May 
133 (Biography 170), July 157. 

Houdriflow catalytic cracking, June 117. 

Houdrifiow process, Jan. 110, 
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Houdry Process Corporation, Jan. 118. 

HOWARD, WALTER B.—The Calculation of Retametera, Apr. 131 
(Biography 178.) 

HAUITT, J. L.—Drainage Time for Bubble Cap Columns, Nev. 143. 

HULSE, 8. H.—Wide-cut Diesel Fuels Safe for Railroad Locomotives, 
Apr. 139 (Biography 176.) 

HUNTINGTON, R. L.—Drainage Time for Bubble Cap Colemns 
Nov, 143. 

Hydraulic fluids, Dec. 152. 

Hydrecarbon aynthesis (See Synthesis hydrocarbon.) 

Hydroforming and Thermal Keforming Operetions on Sweet and 
Sour Heavy Straight-Run Naphthas—N. H. McLaurin, C. H. Me- 
Intosh and D. 8. Kaufman, Apr. 171 

Hydrogen, Nov. 127. 

Hydrogenation, Dec. $7. 

Hydrogen sulfide recovery, Oct. 116. 

“Hypermatic” quotation fer plug valves, Oct. 114 

Hypersorption, Nov. 113. 

The Hypersorption Process for Separation of Gasses and Vapors— 
Clyd Berg, R. G. Fairfield, D. H. Imhoff, and H. J. Mutter, Nov. 113 


IMHOFF, D, H.—The Hypersorption Process for Separation of Gasses 
and Vapors, Nov. 113 (Biography 160.) 

increase of Capacity Called for by ECA Program, July 97 

Indexing chemical] engineering data, May 140. 

Industry pi » Aug. 75. 

Infrared i gas analyser, June 133. 





of Cataly Crecker—J. EB. Fonex, 

A. W. —— and Lee Friedman, Aug. 103, 

=) and Operations Ge to Make Up Medern BRe@aer), 
ov. 108. 

Inspection, pressure equipment, Dec. 109. 

Instrumentation, Jan. 113, June 133. 

Instrumentation, graphic panel system, Oct, 129 

Instrumentation, rotameters, Apr. 131. 

Insulation, process equipment, Feb. 131, 

Insulation of Steam-traced Kefinery Line, Oct. 137. 

insulation, tank, Feb. 149. 
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John Bull Extremely Busy Grabbing World Oil Markets, July 98. 
Joule-Thomson effect, Jan. 128. 


BRALICHEVSKY, V. A-—Laubricating Off Additives, Jane 97, July 186, 
Aug. 121, Sept. 85, Oct. 125. 

KAUFMAN, D. 8S.—Hydroforming and Thermal! Reforming Operations 
on Sweet and Sour Heavy Straight-Run Naphthas, Apr. 171 
(Biography 182.) 

M. W. Kellogg Co,, Apr. 124. 

KEYSER, P. V., Gate Oli Preduction Capacity and Its Relation 
to Demand, Oct 

KILMER, J. W teeta Gas Bweeteainy Unit Features Slaughter 
Plant, June 154 (Biography 161.) 

KING, G, E—Oll Separator for Waste Water Disposal, Apr. 117 
(Biography 178.) 

KINGSLEY, JOHN—Oll Refineries for Britain, May 94. 

KINSEL, ANTHONY—The Measurement of Luster of Petrolatums 
and Waxes, Apr. 147. A Micro Penetration Test for Waxes, Ney. 
110 (Biography 160.) 

KOBE, KENNETH A.—Thermochemistry for the Petroleum Industry 
(Biography 140), Jan. 83, Feb. 113, Mar, 125, May 161, July 143, 
Oct 133, Nov. 127. 

KRAUSE, W. F.—The Determination of Inorganic Chlorides in Crude 
Olls, Dee. 121 (Biography 155.) 
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Large Fluid Unit Turnaround Is Made in Thirteen Days, July 118. 

Layout, process unit, Aug. 108 

Liquid Fuel Supplies and National Security—Walter G. Whitman, 
Nov. 97. 

Loading rack safety, Dec. 117. 

Locemotives, Apr. 1898. 

LOGAN, L. J.—Refinery Output Deemed Adequate as Year 1949 
Commences, Mar 89, 

LONG, ERNEST G.—Thermochemistry for the Petrochemical 
Industry, Feb. 113 (Biography 166), Mar, 125, May 161, July 145, 
Oct. 133, Nov. 127 

LONNGREN, HARALD E.—The Design of Square Headers, Nov, 121. 

A Look at the Synthetic Fuels Picture—E. V. Murphree, Mar. 95. 

Loose Minera] Wool Used for Tank Insulation, Feb. 149. 

Low Temperature Flow Resistance Test for Lubricating Olle—G. L. 
Coulter and L. C. Borefi, Mar. 122. 

Labe Oil Production Capacity and Ite Ketation to Demand—P. Vv. 
Keyeer, Jr., Oct. 81. 

Lubricant, manufacture, Mar. 135. 

Lubricants, Jan. 98, 

Lubricants, gear, testing, Aug. 107. 

Lubricants, testing, Mar 122 

Labricating Additi Vv. A. Kaliohevsky, Part 1 June 97, Part 
2 Viscosity index improvers July 126, Part 3 Olliness carriers Aug 
121, Part 4 Oxidation inhibitors and detergents Sept. 86, Part 6 
Dyes Oct. 125. 

Lubricating olf plants, (it-Con, Lake Charles, Dec. 154, 

Lubricating oll plants, Phillips, Kansas City, June 108 











Lubricating off plants, Shell, Deer Park, July 134. 

Lubricating oll testing, Dec. 139. 

Lubricating oila, June 108, Oct. $1. 

Lubrication, Jan. 98. 

Lubrication, energized, Oct. 114 

LUDWIG, EK. E.—Corrosion-Resistant Masonry Construction, Jan. 79 
(Biography 136.) 

LUDWIG, MILTON—Field Stress Relief of Veasela by Radiant Elec- 
tric Heating, Feb. 109 (Biography 167.) 

LYON, L. R.—Elk Basin Plant Termed Real Conservation Project, 
Oct. 116 (Biography 158.) 


MacCARY, BR. KR.—Factor of Safety Versus Factor of Utilization, 
Nov. 147. Minimum Thickness of Cylindrical Vessels, July 136 
(Biography 166.) 

Maintenance, Feb. 155, Mar. 115, Dec. 146. 

Maintenance, chemical cleaning, Oct. 121. 

Maintenance, shop facilities, June 152 

Maintenance Shops—the Layout and the Tooling—Ditmas Bromiley 
and Henry P. Evans, Apr. 167 

MANLEY, H. B.—Elk Basin Plant Termed Real Conservation Project, 
Oct. 116 (Biography 158.) 

The Manafacture of Lubricating Grease—C. J. Boner, Part I Intro- 
duction Mar. 109, Part II Processing equipment Apr. 152, Part III 
Manufacture of Iclum and sodium-base lubricating grease May 
164, Part IV Manufacture of aluminum and barium-base lubricating 
grease June 127, Part V Lithium base and miscellaneous lubricating 
greases July 129 

MAPSTONE, GEORGE E.—Shale Tar Bases as a Gasoline Component, 
Oct. 111 (Blography 156.) 

Marshall Plan Implicati Cited, July 97. 

Masonry construction, Jan. 79. 

Mass spectrometer, June 133. 

MAYLAND, B. J.—Equilibrium Constants for High Boiling Hydro 
earbon Fractions of Varying Characterization Factors, July 101 
(Biegraphy 164.) 

McCarthy Chemical Builds Second Gasoline Plant Despite the Mud, 
June 124 

McINTOSH, C. H.—Hydroforming and Thermal Reforming Operations 

Heavy Straight-Run Naphthas, Apr. 171 





on Sweet and Sour 
(Biography 182.) 

McLAURIN, N. H.—Hydroforming and Thermal Reforming Oper- 
ations on Sweet and Sour Heavy Straight-Run Naphthas, Apr. 171 
(Biography 182.) 

McREYNOLDS, H.—Thermal Cracking of Fluid Catalytic Cycle Gas 
Oils, Apr. 111 (Biography 176.) 

The Measurement of Luster of Petrolatams and Waxes—Anthony 
Kinsel and Joseph Phillips, Apr. 147 

Measurement of metal thickness, Dec. 109 

Mechanical Design of a Kefimery Process Unit—Peter Bruder, 
Aug. 108 

MERTZ, KR. V.—Split-Flow Gas Sweetening Unit Features Slaughter 
Plant, June 154 (Biography 161.) 

Metal derivatives, detergent type, Sept. 85 

Micro-chen.ical Lab Does Fine Analyses for Oil Industry, May 

A — mes Test for Waxes—A. Kinsel and J. Phillips, 
Nov 

Minimum " ‘Satehnens of Cylindrical Vessele—R. K 

Fey, July 136 

mizing Leaded Gasolines—L. R. Fleck, July 139 

Mobile Petroleum Testing Laboratory, Sept. 94 

Mobile Units Used to X-Ray Field Equipment and Piping, Oct. 151 

Modern Stano Plant Opened at Ulysses, Aug. 127 

Menoolefinic hydrocarbons, C:-Cy Mar. 125 

Motor fuels, octane number requirement, June 110 

Motor oils, Jan. 9 

Motors, electri drains, Apr. 146 

Motor voltage selection, May 133, July 157 

MULTER, H. J.—The Hypersorption Proceas for Separation of Gases 
and Vapors, Nov. 113 (Biography 160.) 

MURKPHREE, E. V.—A Look at the Synthetic Fuels Picture, Mar. 95 

MURPHY, EUGENE F.—Natural Frequencies of Compressor and 
Engine Manifolds, July 151 (Biegraphy 164.) 
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MacCary and 


National security, fuel requirements, Nov. 97 

National Tube Expands Kesearch Activities, Aux. 134 

Nataral Frequencies of Compressor and Engine Manifolds—Eugene F 
Murphy, July 151 

Natural gas, Dec. 75 

Natural gas, carbon dioxide removal, Feb. 117. 

Natural Gasoline Association of America, Nov. 79 

NEF, JOHN W.—Shop Primers Important to Process Plant Paint 
Programs, Oct. 107 (Biography 156.) 

NELLY, #. M., Jr.—Rich Oil Stabilization, Nov. 133. 

New Combination Labe Oil Unit Built at Deer Park, July 134 

New Hydraulic Flaid Laboratory at Wood River, Dec. 152 

New Labe Plant Opened at Lake Charles, La., Dec. 150 

New Maintenance Shop Building, Dec. 146 

NEWMAN, WILLIAM A.—New Welders Headpiece for Work in 
Toxic Atmosphere, Oct. 138 (Biography 156.) 

New Type Foam System Used, July 150 

New Welder's Head-piece for Work in Toxic Atmosphere—William 
A. Newman, Oct. 138 

Nitrogen, Nov. 127 

NOLL, HB. D.—Various Refinery Applications of Houdriflow Cat 
Cracking. June 117 (Biography 163.) 

Notes on ®@ Refinery Paint Program—W. B. Cook, Part I Feb. 155: 
Part I! Mar. 115 

Nuclear Fission as a Source of Competitive Energy—T. R. Hogness, 
Apr. 89 


° 


Octane number requirement, June 110. 

Oil demand, June 77, July 83. 

Oll industry employees, Oct. 77. 

Oll industry financing, Apr. 853. 

Oll Industry Information Committee, June 79. 

Oiliness carriers, Aug. 121. 

Oil Refineries for Britain—John Kingsley, May 94 

Oll reserves, Mar. 95, Apr. 97. 

Oil Separator for Waste Water Disposal—G. E. King, Apr. 117. 

Oil, supply, Feb. 87, Mar. 83, Mar. 59, June 81. 

Oli utilization, May 865. 

OoToO, K. KEITH—Correlation of Equilibrium Flash and True 
Peint Distillation Curves at Sub-Atmospheric Pressures, 
(Biography 153.) 
y for Gas Compressors—W. R. Barrett, 

Jan. 93. 

OSBURN, ROY W.—Soil Pressure under Foundations, Dec. 123 
(Biography 156.) 
he Outlook for P i] John W. Boatwright, June $1. 

Oxidation, ethylene, Mar. 129. 

Oxidation inhibitors, Sept. 85. 

Oxygen, Nov. 127. 





Paint program, Feb. 155, Mar. 116, Oct. 107 
Paraffinic hydrocarbons, ©;-Ce Feb. 113 
Partial Enthalpies of Light Hydrocarbons—H. F. Peters, May 109. 
PEAVY, C. C.—Various Refinery Applications of Houdriflow Cat 
Cracking, June 117 (Biography 163.) 
nel Trained for Foreign Posts at New School, Feb. 90. 
Pebble-type heat exchange systems, Dec. 104. 
PETERS, H. F.—Partial Enthalpies of Light Hydrocarbons, May 
109 (Biography 170.) 
Petrochemical tdustry, July 145. 
Petrochemical Plants Opened at Pernis, Rotterdam, Holiand—DBD. N. 
Tiratsoo, Dec. 125. 
Petrochemical plants, Long Beach, Feb. 136. 
Petrochemical plants, Shell Chemical Co., Great Britain, Nov. 140. 
Petrochemical plants, Union Ot) of Calif., Feb. 117. 
Petrochemicals, Oct. 79 
Catarole process, Apr. 130. 
ethylene chlorohydrin, July 120 
Petrochemicals, ethylene glycol, Mar. 129, July 120. 
Petrochemistry, Feb. 113 
Petrolatums, luster test, Apr. 147. 
Petroleum (See Crude Oi! or Oil.) 
Petroleum as chemical raw material, Mar. 83 
Petroleum distillation curves, Jan. 88. 
= Coatrol Through Use of a Sulphur Burner—R. C. Ulmer and 
F. Churchill, Jan. 120 
PHILLIPS, JOSEPH—The Measurement of Luster of Petrolatums 
and Waxes, Apr. 147. A Micro Penetration Test for Waxes, Nov. 
110 (Biography 160.) 
Phillips Opens New Kansas City Labe Plant, June 108. 
PIGOTT, R. J. S.—Fuel and Power Sources If and When Oi! Fails, 
Feb. 87 (Biography, 167.) 
pe sand Pipe Restraints—Robert G. Blick, Dec. 128. 
Piping, Apr. 135, July 143. 
Piping design, Dec. 128 
Piping, mechanical design, Aug. 108. 
Piping, refinery utility, June 103. 
Piping vibration, July 151 
Plant constructors, Oct. 77. 
Plant Destination, Bolivia, June 141 


Plant layout, maintenance requirements, Apr 
FRED 
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PLUMMER, F' L.—Use of Aluminum in the Petroleum Industry, 
Oct. 97 (Biography 156.) 

POE, E. HOLLEY—The Coming Impact of Natural Gas on the 
Fuel-Oll Market, Dec. 75 (Biography 156.) 
ETTMANN, F. H.—Equilibrium Constants for High Bolling Hydro- 
carbon Fractions of Varying Characterization Factors, July 101 
(Biography 164.) 

Portable ——— Tank Proves Usefal—C. C. Pryor, Feb. 148. 

Power Plants for Modern Kefineries—Tyler G. Hicks, Part I Dec. 113. 

Pressure-Temperature Cosrelationa for Petroleum Oils and Hydro- 
carbons—Matthew Van Winkle, Jan. 88. 

Pressure vessel design, safety factor, Nov. 147 

Pressure vessels, minimum thickness, July 136 

Pressure vessels, movement of large reactor, Oct. 

Process control, June 133. 

Process Control by Graphic Panel—David M. Boyd, Jr., Oct. 129. 

Process design, Jan. 106, Feb. 123. 

Process design, fractionating absorbers, Aug. 

Process design, gasoline plant, Mar. 153, May uw May 123, May 128, 
June 154, Aug. 91, Aug. 135. 

Process equipment, Jan. 79, Jan. 93. 

Process equipment, grease manufacturing, Apr. 152, May 164, July 129 

Process equipment, insulation, Feb. 131. 

Processing tax, Apr. 83. 

Profits, Jan. 77. 

Profits, company, Feb. 87. 

Proved Petroleum Keserves of U. 8S. Reach New Peak, Apr. 97 

PRYOR, C. C.—Portable Vacuum Tank Proves Useful, Feb. 148. Bulld 
World's Biggest Centrifugal Compressor, June 131. 

Public relations, May 87 

Pumps, Nov. 140. 

“Push-Button” Factory for Oil Products, June 149 


138. 


Radiant heat transfer, Aug. 143. 

Radiographing, field X-ray, Oct. 151. 

Recent Developments in Measurement of Metal Thickness from 
One Side—Dwigiht J. Evans, Dec. 109 

Reduced crude processing, Aug. 75. 

KEEVES, E. J.—Cycle Washing of Percolation Filters, Mar. 135 
(Biography 178.) 

Refineries, Great Britain, May 94. 

Refineries, power, Dec. 113. 

Refineries, waste disposal, Apr. 117 

Refinery, Cities Service, East Chicago, Nov. 156. 

Refinery, Conoco, Billings, Mont., Apr. 126 

Refinery, Continental, Billings, Nov. 108 
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Refining capacity, BCA program, July 97 
Refining, foreign, Apr. 124, Aug. 79. 
Output Deemed ‘Adequate as Year 189 Commences—L. J. 

Logan, Mar. 89. 

Research, automotive fuels, Aug. 141 

Research, mobile testing laboratory, Sept. 94 

Research, National Tube, Aug. 134. 

Research, petroleum, Oct. 79. 

Reserves, oil and gas, Apr. 97. 

Respirator, welders, toxic atmosphere, Oct. 138 

Rich Oil Stabilization—S. Goldblatt and H. M. Nelly, Jr., Nov. 133. 

RICKLES, N. H.—Wide-cut Diesel Fuels Safe for Railroad Loco- 
motives, Apr. 139 (Biography 178.) 

Rotameters, Apr. 131. 

Rubber, cold, July 162. 

Rust preventatives, Oct. 1265. 


Fh Liquids—Don Attaway, 





Safe Practices in Handlin 
Dec. 117. 

Safety, Jan. 134, July 81. 

Safety, fire protection, July 150. 

Safety, pressure vessel design, Nov. 147 

Safety, products handling, Dec. 117. 

Safety. welder’s headplece, Oct. 138. 

Salts in crude oils, testing for, Dec. 121. 

SANDERSON, CHARLES F.—The Selection of Heat Exchangers, 
Feb. 150. 

SCHINDLER, HANS—Disposal of Refinery Waste Water Containing 
Water-Soluble Sulfonates, Oct. 152 (Biography 158.) 

SCHUSTER, ROY A.—Feazel and Kinsey Plant Employs Unusual 

(Biography 153.) 
§ Heat Exchangers—Charies F. Sanderson, Feb. 150. 

Shale oil refinery, Rifle, Col., Aug. 7 

Shale oil reserves, Mar. 95. 

Shale Tar Bases as a Gasoline Component—George E. Mapstone. 

Shell Group, petrochemical plant, Dec. 125 

Shell Ol! Co., Dec. 

“Shellperm,” Mar. 114. 

SHELLEY, C. W.—Determination of Aniline Point Using Infrared 
Heating Lamps as the Source of Heat, Dec. 147 (Biography 156.) 
SHERWOOD, PETER W.—Ethylene Glycol by Air Oxidation of 
Ethylene, Mar. 129 (Biography 180.) Ethylene Glycol via Ethylene 
Chlorohydrin, June 120. High-Pressure Hydrogenation of Carbon- 

aceous Matter, Part I Dec. 97 (Biography 156.) 

Shop facilities, maintenance, Dec. 146 

Pp Important to Plant Paint Programs—John W. 

Nee, Oct. 107. 

Shops, refinery maintenance, June 152. 

Simplicity of Houdry Process and Lew Investment Cost Stressed, 
Jan. 110. 

Simplified Multicomponent Fractionation Calculations Distribution of 
Split Key Components—Raymond V. Bailey and Jesse Coates, 
Part I Jan. 106, Part II Feb. 123. 

SITTIG, MARSHALI—Fired Heaters for Petroleum Refining, Aug 
143 (Biography 154.) 

SITTON, ELBERT R.—Expansion Problems in Heat Insulation of 
Process Vessels, Feb. 131 (Biography 168.) 

SLUZE, F. J.—Enforcement for Safety, Jan. 134. 

SMITH, V. E.—Stepwise Expansion Program Keeps Plant on Stream, 
Nov. 123 (Biography 158.) 

Smog relief, Feb. 136. 

Socialism, Nov. 77 

Soil Pressure under Foundations—Roy W. Osburn, Dec. 123. 

SOLLIDAY, A. L.—When Do We Need a Synthetic Fuel Industry, 
Nov. 81. 

Sour crude processing, Apr. 126. 

Sour naphtha, processing, Apr. 171. 

Spain, Caltex refinery, Aug. 97. 

Spectrometer, process control, June 133. 

Split-Flow Gas Sweetening Unit Features Slaughter Plant—J. s. 
Bellah, R. V. Mertz, and J. W. Kilmer, June 154. 

Stability Test for - oe we Oils, Dec. 139 

Stabilization, rich oll, Nov. 13 

Standard Completes First unit ‘in Lima Expansion, Dec. 149. 

Standard Ol! Development continuous grease process, May 166. 

Standard Oil Co. of Calif., June 149. 

Stanolind Oil & Gas Co., Oct. 116 

Startup Procedure for a Natural Gasoline Plant—T. D. Tabbert. 
July 113 

Steam systems, Apr. 135, July 143 

Steam tracing, refinery line, Oct. 137. 

Steel Vessel Floated in Gulf to Destination, Oct. 141. 

Stepwise Expansion Procram Keeps Plant on Stream—Baird F 
Bottenfield, D. E. Fuller, Jr.. and V. E. Smith, Nov. 12 

Sterling, Ross Shaw, May 85 

STEWART, ROBERT M.—Feaze! and Kinsey Plant Employs Unusual 
Design, Aug. 91 (Biography 153.) 

Stiffer Competition Seen for Oil. Aug. 78 

STOPFORD, JAMES—Two Absorption peata Use Existing Equipment 
from Third, May 123 (Biography 172 

Stratco grease process equipment, May i 

Stress analysis, piping, Dec. 2. 

Stress relief, Feb. 109. 

Sulfur in Crude Oils (See Sour crude.) 

Sulfur recovery, Oct. 116. 

Sulfur recovery system at Elk Basin, Oct. 117 

Supply, Aug. 78. 

Supply and demand, Aug. 78, Oct. 81. 

Supply and demand, diese! oils, Apr. 139 

Supply and demand, fuel oll, Dec. 75 

Supply and demand, fuels and energy, Nov. 81 

Supply and demand, fuels for defense, Nov. 97 

Synthesis, hydrocarbon, Jan. 126, Mar. 95. 

Synthetic fuels, Aug. 77, Nov. 81, Dec. 


T 
TABBERT, T. D.—Ethane and Propane Separation Greatly Simplified 
at Dubach, May 117 (Biography 170.) Startup Procedure for a 


Natural Gasoline Plant, July 113. 
Tank roofs, aluminum, July 149. 
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Tanks, moving, Mar. 120. 

Tanks, YVapordome, Mar. 138 

Tax, processing, Apr. 83. 

Taxation, June 79. 

TCC catalytic cracking, Aug. 103. 

Test apparatus, aniline point, Dec. 147. 

Test for Automotive Gear Lubricants, Aug. 107. 

Testing, heat medium pebbles, Dec. 104. 

Testing, lubricating oil stability, Dec. 139. 

Testing, petroleum mobile laboratory, Sept. 86, A 94. 

Tests, luster of petrolatums and waxes, Apr. 147. 

Tetraethyl lead blending, July 139. 

Therma! conductivity gas analyzer, June 133. 

Therma! cracking, Apr. 130 

Thermal Cracking of Fiaid anata Cycle Gas Oils—H. McReynolds 
and J. M. Barron, Apr. 

Thermal! reforming, Apr. ane 2 

Thermochemistry for the Petrochemical Industry—Kenneth A. Kobe 
and Ernest G. Long, Part I Introduction Jan. 83, Part II Paraffinic 
hydrocarbons C;-Ce Feb. 113, Part ITI Monoolefiniec hydrocarbons 
Mar. 125, Part IV Cycloparaffinic hydrocarbons May 161, Part V 
Aromatic hydrocarbons July 145, Part VI Acetylenes and diolefins 
Oct. 133, Part VII The combustion gases Nov. 127. 

Thermodynamics, Jan. 83, Jan. 88, Jan. 128, Feb. 113, Feb. 137. 
Mar. 125, Mar. 139, Apr. 157, May 149, May 161, June 143, July 145, 
Aug. 128, Sept. 95, Oct. 133, Oct. 143, Nov. 127, Nov. 149, Dec. 140 

TIRATSOO, E. N.—Petrochemical Plants Opened at Pernis, Rotter- 
dam, Holland, Dec. 125. 

Training, employee (See Personnel Training.) 

Training, employee, Feb. 90. 

Transmission Piping for Refinery Steam System—Tyler G 
Part I Apr. 135, Part If June 103, Part ITI July 143. 

Trend of the Times—Richard Wagner, May 

Trends, oi) industry, July 83. 

TROPSCH, HANS, (Biography Jan. 127.) 

True boiling point distillation curves, Aug. 113 

Turbine, combustion gas, June 148. 

Turbine, expansion, June 131. 

Turbine, Gas, Feb. 85, June 131. 

Turbine, steam, June 131. 

TURKLESON, BR. E.—Cycle Washing of Percolation Filters, Mar. 13 
(Biography 178.) 

Turnaround, catalytic cracking unit, July 118. 

Two Absorption Piants Use Existing Equipment from Third—James 
Stopford, May 123. 

TXL Gasoline Plant Exceeds Original Design Capacity, June 150. 


Hicks, 


5 


ULMER, R,. C.—pH Control Through Use of a Sulphur Burner, Jan 
120 (Biography 138.) 

Underground Coal Gasification Project Developing, Apr. 150. 

Underground Dam, Mar. 114. 

Unique Method Sets Fast Record for Cat Cracker Erection, Nov. 138. 

Unique Operating Units at Conoce’s Billings Plant, Apr. 126. 

United States Bureau of Mines, Aug. 77 

United States Refining Operations Down, Aug. 78. 

United States Steel Corp., Aug. 75. 

J Gasoline Plant System Serves Six Oklahoma Pools, Dec. 126. 
in the Petroleum Industry—Fred L. Plummer, 


v 


Vacuum tank truck, Feb. 148 

VAN WINKLE, MATTHEW— ‘orrelation of Equilibrium Flash and 
True Boiling Point Distillation Curves at Sub-Atmospheric 
Pressures, Aug. 113. Pressure Temperature Correlations for Petro- 
leum Oils and Hydrocarbons, Jan. 88 (Biography 140.) 

Vapor liquid equilibria, high-boiling hydrocarbons, July 101. 

Vapor-liquid equilibrium, May 149, June 143, July 81, Aug. 113. 

Variety of Special Pumps im English Chemical Plants, Nov. 140. 

Various Refinery daglieations of Houdrifliow Cat Cracking—C. C 
Peavy, W. Weinrich, G. F. Hornaday, H. D. Noll, June 117. 

Venezuela, refinery, Amuay, Sept. 71. 

Vessel design, July 136. 

Vessels, masonry lining, . 7%. 

Vessels, pressure, Feb. 109 

Vessels, storage (See also Tanks.) 

Viscosity index improvers, July 1265. 


w 
Wages, refinery, June 84. 
WAGNER, RICHARD—Trend of the Times, May 89 
Waste disposal, Feb. 148 
Waste disposal, water, Apr. 117, Oct. 152 
Water treatment, Jan. 120, Oct. 152. 
Water vapor, Nov. 127. 
Waxes, luster test, Apr. 147. 
Wear test, Aug. 107 
WEINRICH, W.—Various Refinery Applications of Houdriflow Cat 
Cracking, June 117 (Biography 163.) 
Welder's respirator, Oct. 138 
When Do We Need a Synthetic Fuel Indastry—A. L. Solliday, Nov. 81. 
WHITE, J. E., JR.—Crude Ol! Metering, Jan. 113 (Biography 140.) 
bel = AN, WALTER G.—Liquid Fuel Supplies and National Secur- 
ty, Nov. 97. 
wise-cet Diesel Fuels Safe for Railroad Lecomotives—A. B. Cramp- 
ton, S. H. Hulse, and N. H. Rickles, Apr. 139. 
Wood River, Il, — plant, Dec. 152. 
World markets, Ju 
World Refineries Built to Meet Varying Needs, Apr. 124 


X-ray photometer, June 133. 


ZIEGENHAIN, W. C€.—Drainage Time fir Bubble Cap Columns, 


Nov. 143 








Catalytic Cracking and Keforming 

Catalytic Reforming Process (Phillips), Sept. 
182. 

Cycloversion Catalytic Cracking Process (Phit- 
lips), Sept. 161 

Fixed Bed Catalytic Cracking Precess (Houw- 
dry), Sept. 160. 

Fluid Catalytic 
Sept. 171 

Fluid Catalytic Cracking Process 
Development), Sept. 166. 

Fluid Catalytic Cracking Process (Universal), 
Sept. 176. 

Houdrifiow Catalytic Cracking Process (Hou- 
dry), Sept. 1756. 

Hydroforming Process (Kellogg), Sept. 182. 

Isoforming Process (Standard Indiana), Bept. 


Cracking Preceas (Kellogg), 


(Standard 


Simplified Thermofor Catalytic Cracking 
Process (Socony-Vacuum), Sept. 178. 

Suspensoid Catalytic Cracking Preceas 
perial), Sept. 179 


iim- 


Thermofor Catalytic Cracking Process (TCC) 
(Houdry), Sept. 161. 


(as Conversion 


Butane Isomerization Process (Shell), Sept. 
200. 

Dehydrogenation Proceas (Houdry), Sept. 208. 

Catalytic Dehydrogenation Process (Uni- 
versal), Sept. 203. 

Catalytic Hydrogenation Process (Shell), Sept 
209 

Catalytic Polymerization 
Sept. 189. 

Catalytic Polymerization Process (Universal), 
Sept. 184. 

HF Alkylation Process (Pbillips), Sept. 184. 

Hot Acta Polymertsation Process (Shell), 
Sept. 192 

Hydrogenation Process 
ment), fept. 208. 

(Standard 


Process (Kelloggs), 


(Standard Develop- 


Isomate Process Indiana), Sept. 
206 

Isomerization Process (Universal), Sept. 200 

Iso-Pentane Isomerization Process (Standard 
Indiana), Sept. 204 

Léquid Phase tsomerization Process (#hell). 
Sept. 201 

Paraffin Alkylation Proceas (Universal), Sept. 
197. 

Sulfurte Acid 
Sept. 193 


Alkylation Precess (Kellogg), 


Light Hydrocarbon Kecovery and 
Fractionation 

Absorption Cycling Process, Sept. 228. 

Azeotropic Fractionation Process (Unien Oil), 
Sept. 240 

Basic Absorption Process, Sept. 217, 

Compression Process, Sept. 213 

Cracked Gasoline Rerun Unit (Foster Wheeler) 
Sept. 236 

Unit fer Catalytic 

Sept. 232. 


Engineering), 


(jas-Gasoline Separation 
Cracking Plant (Lummus) 
Gas Rectification Process (Pet 
Sept. 216. 

Gasoline Stabilization Process, Sept. 228. 

High Propane Recovery Plast (Jones and 
Laughlin), Sept. 224 

Hyperserption Process (Union O11), Sept. 237 

Light Hydrocarbon Fractionation Unit for 
Catalytic Cracking Plant (Badger), Sept. 
233. 

Moderate Propane Recovery Plant (Jones and 
Laughiin), Sept. 221 

Multiple Absorption System, Sept. 217. 

Multi-pressure Absorption Process, Sept. 229. 

Naptha Special Rerun Process (Lummus), 
Sept. 236 

Presaturation Process (Fluor), Sept. 221 

Recycle of Stabilizer Bottoms Process (Fluor), 
Sept. 221 
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Refrigerated Absorption System, Sept. 217. 

Rich Of Deethanizer System, Sept. 217. 

Rich Off Preheater with Flash Tank System, 
Sept. 217. 

Rich Ot} Vent Reabsorber System, Sept. 217 

Rich Of Vent Tank System, Sept. 217. 

Special Naptha Rerun Unit, Sept. 236 

Stage Separation Cycling Process (0. IL. 
Olsen), Sept. 326. 

Stripping System, Two Stage, Sept. 217. 

Super Fractionation Process (Badger), Sept. 
237. 

Tulsa Type Absorption Process (Flint Steel), 
Bept. 221. 

Typical Gasoline Plant, Sept. 221. 

Vapor Recovery Unit for Catalytic Cracking 
Piant (Foster Wheeler), Sept. 2332. 


Oil Distillation 


Coubrough Distillation Process (Lummus), 


Sept. 136. 
Crude OU Distillation, Single Stage, Sept. 118. 


rude Oil Distiiiation, Two Stage (Lummus), 
Bept. 122. 

Crude Oil Distillation, Three Stage (Badger), 
Sept. 122 

Distitiation Process (Stratford), Sept. 126. 

Deherty Distillation Process, Sept. 126. 

Dewtherm Vapor Heating Process (Foster 
Wheeler), Sept. 126. 

Gover’s Diphenyl VListillation Process (Tex- 
aco), Sept. 126. 

Intermediate Circulating Reflux System, Sept. 
119. 

Mercury Vapor 
Sept. 126. 

Separate Condensation of Reflux and Over- 
head Product System, Sept. 118. 

Tep Cireviating Reflux System, Sept. 118. 

Vacuum Distillation Process (Schulze), Sept. 


Distillation Process (Sun), 


Petrvehemical 

Ammonta Synthesis Process (Lion), Sept. 311. 

Anhydrous Hydrogen Chloride Process (Gird- 
ler, Sept. 314. 

Butadiene Process 
Sept. 303 

Ethylene Chiorohydrin Process, Sept. 306. 

Ethyiezme Oxide by Air Oxidation, Sept. 310. 

Ethylene Process (Stone and Webster), Sept. 
298. 

Ethylene Pyrolysis Process (Lummus), Sept 
209. 


(Standard Development), 


Hydrocol Process (Texaco), Sept. 315. 

Hydrogen Process (Girdler), Sept. 318. 

Phthalic Anhydride Process (Badger), 
316. 

Styrene Process (Dow), Sept. 302. 

Sulfur from Hydrogen Sulfide Process (Stone 
and Webster), Sept. 321. 


sept. 


Selvent Refining 

Duo-Sol Solvent Extraction 
Miller), Bept. 244. 

Edeleanu Process (Badger), Sept. 262. 

Fractional Liquid Extraction Process (York), 
Sept. 262. 

Fulfural Refining Process (Texaco), Sept. 244. 

Process (Atlantic), 


Process (M. B 


Nitrobenzene Extraction 
Sept. 263. 
Phenel Wxtraction 
248 

Propane Deasphalting 
Sept. 253 

Propane Decarbonizing 
Sept. 256. 

Propane Dewaxing Process (Kellogg), Sept. 


Process (Kellogg), Sept. 


Process (Kellogg). 


Process (Kellogg), 


Solvent Dewaxing Process (Texaco), Sept. 258. 


Thermal Conversion 


Burton Process (Standard, Indians), Sept. 


130. 
Burton-Clark Process, Sept. 130 


Continuous Shale HKetorting Precess (Union 
Otl), Sept. 168. 

Cross Cracking Process (Gasoline Products), 
Sept. 136. 

de Flores Coking Process (Gasoline Products). 
Sept. 147. 
Flores Cracking Process (Gasoline Prod- 
ucts), Sept. 142. 

Delayed Coking Process (Kellogg), Sept. 160 

Donnelly Process, Sept. 137. 

Dubbs Process (U.O.P.), Sept, 142 

Fleming Process (Shell), Sept. 130 

Gyre Process, Sept. 142. 

Holmes-Maniley Process (Gasoline Preducts) 
Sept. 136. 

Isom Process (Sinclair), Sept. 138. 

Jenkins Process, Sept. 130. 

Lincoin-Clark Process, Sept. 143. 

Multi-Coil Selective Thermal Cracking Units 
(Lummus), Sept. 164, 

Naptha-Gasoll Polyform Process (Laummus), 
Sept. 155. 

Naptha Polyform Process (Lummus), 
155 

Polyform Process (Luammus), Sept. 164. 

Pratt Process, Sept. 142. 

Therma! Polymerization Precess, Sept. 154. 

Thermal Polymerization Precess (Pure), Sept 
154. 

Thermofer Pyroiytic Cracking Procems (80- 
econy-Vacuum), Sept. 158. 

True Yaper Phase Process (Petroleum Con- 
version), Sept. 142. 

Tube and Tank Process (Gasoline Products), 
Sept. 137. 

Two-Coill Oracking 
143. 

Unicel! Injection Process (Gasoline Products), 
Sept. 143, 

Winkier-Koch Process (Koch Eng. Co.), Sept. 
137. 


Bept 


Precess (U.O.P.), Sept. 


Treating 

Acid Treating, Sept. 278. 

Adsorptive Gas Dehydration Process, Sept 
290. 

Catalytic 
Sept. 283. 

Catalytic Desulfurization Process (Phillips), 
Sept. 282 

Chemical Desalting Process (Tretotite), Sept. 
265. 

Chemical 
265. 

Clay Treating Process (Gray), Sept. 236. 

Cobalt Molybdate Deesulfurtzation Process 
(Union O11), Sept. 282. 

Filtration Proeess 


Desutfurization Process (Gray). 


Desalting Process (Visco), Sept 


Continuous Contact (Fil- 
trol), Sept. 267. 

Copper Bweetening Process (Phillips), Sept. 
274 

Diethylene Glycel Process, Sept. 296 

Doctor Treating Process, Sept. 274. 

Electrical Deaalting Process (Pet. Rectifying). 
Sept. 266. 

Fractionation Process (Fiitrol), Sept. 278. 

Girbotol Proceas (Girdjer), Sept. 290. 

Glycol-Amine Gas Treating Process (Fluor), 
Sept. 294. 

Mercapsol Gasoline Treating Process (Pure), 
Sept. 282. 

Percolation Filtration Process 
Sept. 266. 

Phosphate Desulfurigation Process 
Sept. 294. 

SN Acid Treating Process 


or 


(Attapulgus), 
(Shell), 


(DeLaval), Sept. 

Solutizer Process (Shell), Sept. 275. 

Tannin-Solytizer Process (Shell), Sept. 279. 

Thermofor Clay Revivication Process (Max 
B. Miller), Bept. 296. 

Unisol Mercaptan Extraction 
versal), Sept, 276. 


Process (Uni- 
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NEWS, STATISTICS, CONSTRUCTION, SERVICE FEATURES, 


Aikin, Don P., May 191 
R. 8. Aires & Associates, Deo. 163. 
Alcohol, synthetic, Jan. 164. 

Americas Inetitute of Mining and Mechanical 
Engimeers, Dec. 71 
American Pet. Institute, 

plans, Mar. 171. 
American Petroleum Inmetitute Division of Re- 
fining meets, Apr. 19 
American Petroleum a, pene 176, Oct. 
172, Nov. 166, Dec. 71, Dec. 
American Petroleum Institute, “plvtatn of Re 
fining, committee sefections, Dec. 176. 
American Society Mechanical tolls Nov. 
163, Dee. 163. 
Ammonia plant, 
Ammonia plant, 
Anderson-Prichard Ot! Corp., 
Anglo-Iranian O11 Co., May 191 
Askew, W. T., May 191. 
Ashiand Oi] & Refining Co., 
164 


1960 Annual Meeting 


Dow, Freepert, Sept. 112. 
Phillipa, July 177. 

Aug. 163 
Aug. 161 


June 176, Dec. 


Atwater, A. C., Jan. 172 
Australia refinery, Victoria, Shell Ot), Feb 
175 

Austin, '’avid F., Aug. 75 

Automatic drive refilla, Sept. 108 

Autothermic cracking, June 173 


KE. B. Badger and Sons, Jan. 170 
Balley, J. R., Feb 77. 
Bain, W. A., June 179. 
Baird, Carl E., Aug. 163 
Barnes, Bonnar H., Jume 173 
W. M. Barnes Co., Aug. 166 
Barry, Charles B., Age. 163. 
Bechtel Corp., Jan. 170. 
Beckwith, F. Q., Jan. 172. 
Belgium refinery, Antwerp, 
Feb. 175 
Beigtum, refinery, 
Bennett, Earl W., May 188 
Platz, John Paul, Sept. 112 
Blaw-Knox Co., Jan. 170 
Boehmer, H. R., Feb. 177 
Bolton, Ralph P., June 173 
Borden, R. E., appointed IPGA, Apr 
Boyé, William R., Dec, 168. 
Boyer, M. W., Feb. 171, Nov. 168 
Brackenbury, John M., June 173. 
Brazil, refineries planned, Feb. 175 
Brazil, refinery, Aug. 173 
British American Ol! Co., 
Broeze, J. J.. June 186 
Brown, Bruce, Aug. 169 
Brown, Courtney C., Dec. 170 
Brown Training School of Industrial 
mentation, Aug. 166. 
Thomas Bryan & Associates, July 184 
Bureau of Mines, Sept. 106. 
Burks, H. G., Jr.. Nov, 163, 


Anglo-Iranian, 


Antwerp, Oct. 174 


June 188 


Jan. 168 


Instru- 


¢ 


California Natural Gasoline Aassoctation, Oct 
alifornia Refining Co., Sept. 110. 

Callfornia-Texas OU Co., Feb, 172. 

Campbell, David J.. Jap. 268. 

Canada, Imperial plant, Ledwe, Mar. 173, 

Canada, refinery, Winnipez, Oct. 174. 

Canada, refinery (Shell), Montreal, Apr. 193 

Capacity, refining, Feb. 171 

Carbide and Carbon Chemicals Corp., 
center, June 184 

Carnegie Institute of Technology, Dec. 163 

Carthaus, William J., June 173. 

Cash, R. M., Feb. 177. 

Casinghead gas, conservation, Jan. 155 

Catalytic Construction Co., Apr. 191. 

Catalytic cracking unit, California Ref. Co., 
Perth Amboy, Oct. 174. 

Catalytic cracking unit, 
way, Nov. 174. 

Catalytie cracking anit 
Lima, Nov. 174 
‘atalytic cracking units, Standard 
Cleveland, Dec. 83. 

Catalytic cracking unit, UOP, 

ae Service, gasoline plant, 
175. 


research 


Esso Standard, Bay- 
Standard (Ohfo), 
(Ohfo>, 


Tyter. Dee. 83. 
Chico field, Feb 


Cities Service, laboratory, Apr. 194 
Cities Service Ol! Co.. Feb. 170 


Cities Service Oil Co., July 181. 

Coal gasification test, Aug. 166. 

Coal hydrogenation, Jan. 172, Feb. 170. 

Coal-to-gasoline costs, Oct. 169. 

Coal-to-oil demonstration plant, June 169. 

Coats, H. B. (See Selence and Technology, 
Monthly Feature.) 

oking unit, Frontier Refining, Cheyenne, Nov. 
174 

Compressor plant, 
Apr. 191. 

Conn, Miller W., Oct. 166. 

Conservation, casinghead gas, Jan. 155. 

Consumers Cooperative Association, Nov. 174. 

Continental Ot] Co., Jan. 177, Feb. 175, Feb. 
177, Aug. 169. 

Cooperative Ref. 
plant, Jan. 176 

Co-operatives, Jan. 168, Sept. 113. 

Cravens, W. T., July 181. 

Curtis, James H., Mar. 177. 


The Texas Co., El Campo, 


Assn., Newcastle, Wyo., 


Darling, 8i G., June 176. 

Darnell, Donald W., Mar. 173. 

Deep Rock Off Corp., June 173, Nev. 166. 

de Florez, Luis, May 172. 

Delbridge, T. G., Apr. 198. 

Delray Petroleum Co., Sept. 110. 

Demand (See Supply and Demand.) 

Demand, Jan. 168. 

Desulfurization unit, 
Nov. 

Diwoky, F. F., 

Doan, Leland I1., May 188 

Dominican Republic, refinery, Aug. 171 

Dow Chemical Co., May 188, Sept. 112 

Dow, Williard, Apr. 197. 

Drew, Warren M., Dec. 166. 

Drucker, Joseph, Apr. 191 

Dunaway, E. O., June 176 

E. f. Du Pont de Nemours and Co., 
Apr. 194. 

Du Pont's Victoria, 
Jan. 161. 


Pan Am, Texas City, 


June 173. 


Mar. 173, 


Texas, chemical plant, 


oil companies, June 179. 
Cooperation Administration, June 
166, Sept. 106, 108, Oct. 174, Nov. 


Earnings, 
Economic 
- Aug 


muds: ott, Paul, May 191. 

Esso Standard Oil Co., Jan. 164, Feb. 171, 
Feb. 175, Mar. 171, May 181, Nov. 163, Nov. 
168, Oct. 166. 

Esso Standard Oil Co., 
Nov. 176. 

Ethyl Corp., Apr. 195, July 182, Dec. 166 

Evans, George W., Aug. 169. 

Evans, Theodore W., Mar, 177 

Everett, Edward F., Jr.. Dec. 170. 

Expansion, oil industry, July 175 


Richmond construction 


F 


Fisher, H. W., Mar. 171 
Fluor Corp., Mar. 173, June 183, 
Foster Wheeler Corp., Apr. 193 
Foreign refineries, Oct. 174 
France, refinery, Economic 
ministration, Sept. 108, 
France, refining capacity, Jan. 162 
France, Socony-Vacuum merger. Apr. 195 
Fraser, William, Aug. 161 
Freedom-Valvoline 1! Co., Dec. 163 


Oct. 169. 


Cooperation Ad- 


Gas compressor plant, Continental, Sunray, et 
al, Aug. 172. 

Gas dehydration plant, 
Texas, Dec. 83. 

Gasoline plant, 

Gasoline plant, 
June 96 


Gasoline 
Sept. 11 


United Gas, Southwest 


Benedum, Sept. 112 
Conoco, Starr County, Tex., 


plant, Delray, Colorado County, 
0 
Humble, Picton, Sept. 118. 
Gasoline plant, Magnolia Petrolewm, Sholem 
Alechem field, Okla., Mar. 173. 
Gasoline plant, Pure, Detlar Hide Aug. 173. 
Gasoline plant, Shell, Provident City, July 177 
Gasoline plant, Shell, Ventura, Nov. 174. 
Gasoline plant, Texas Co., Chalk Hill, Nov. 
174 


Gesoline plant, 
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PERSONALITIES 


General Petroleum Corp., Mar. 177, May 193, 
Aug. 171. 

Gohr, Edwin J., Feb. 175. 

Graves, Francis M., July 175. 

Great Britain, refinery, Anglo-American, June 
183. 


Great Britain, refinery, Fawley, July 177. 

Great Britain, refinery, Isle of Grain, Aug. 173. 

Great Strides Made in Conserving Casinghead 
Gas, Jan. 165. 

Gulf Coast Refiners Association, Sept. 196, 

Gulf Ol] Corp., June 173, Dec. 166 

Gulf Oll Corp., Port Arthur plant completed, 
Jan. 148. 


Hagegerson, Fred H., Dec, 163. 

Halliwell, John M., Dec. 166. 

Hanford, W. E., May 183. 

Hanley, R. D., Apr. 194. 

Hanlon award, May 183. 

Hargrove, George C., Jan. 170. 

Hazlett, Rh. H., June 188. 

Heath-Eves, W. D., May 191. 

Hedrick, Wyatt C., June 179. 

Heinemann, Heinz (See Digest of Patents, 
Monthly Feature), Jan. 168. 

Hewetson, H. H., May 191. 

Hill, George A., Jr., Nov. 168. 

Hill, Phillip, Apr. 196. 

Hi-Way Refineries, Feb. 175. 

Holliday, W. T., May 172. 

Hoosier Gas Corp., Aug. 173. 

Hope, Stanley C., Nov. 163. 

Houdry Process Corp., Jan. 166, Jan. 170, 
Sept. 112, Oct. 166, Dec. 170. 

Howell, K. O., Nov. 166, 

Humble, gasoline plant, 
Tex., Mar. 176 

Humble Oil & Refining Co 
166. 


Atascosa County, 


Sept. 110, Oct 


Imperial Oil Co., May 191 

Imports, Nov. 167. 

Imports, Petroleum, June 183 

I d D aF t, Jan. 168 

Indiana Farm Bureau Cooperative A association 
Aug. 175. 





Instrument Society ef America, Aug. 168. 
Instrument training school, Aug. 166 
Italy, refinery construction, Milan, Dec. 84 
Italy, refinery enlarged, Dec. 83. 

Italy, refinery, Milan, Apr. 191, Aug. 175 
Italy, refinery, Stanic, Sept. 112 

Italy, refinery, Trecate, Caltex, Feb. 175 
Italy, refinery, Trieste, Aug. 175 

Italy, Standard (N.J.) interests, Mar. 174 


Jj 


Jupan, refineries, July 184 

Jefferson Chemical Co., Feb. 177. 
Aug. 169 

Jefferson Chemica! Co., research, Jan. 175. 

Jester, Beauford H., Aug. 166 

Johnson, D. R., Feb. 175 

Jones, F. C., June 176 

Jones, H. W., Jan. 161 

Jones, W. Alton, Dec. 168. 


June 173 


K 


The Kellex Corp., June 179 

M. W. Kellogg Co., Feb. 172, May 183 
Koppers Co., Dec, 164, 

Kuhn, Wayne F.. Apr. 187 

“K" value, July 180 


t 
Laboratory expansion, Shell, 
La Fortune, J. A., July 177 
Lakin, P. E., Jan. 162. 
Leach, J. 8.. May 186. 
Leslie, E. H. (See Science and Technology. 
Monthly Feature.) 
Leetcher, B. W., May 186 
Liles, David, Jan. 164. 
Liquefied Petroleum Gas 
176. 
Liquefied Petrolenm Gas 
tives, Dec. 164. 
Liquefied petroleum gas, 
Dec. 163. 


Calif., Dec, 83 


Association, June 

Association execu- 
committee by NPC 
LP-gas promotion plan, Nov. 163. 


Liquefied Petroleum Gas Sales Continue Gains 
in 1948, Jan. 159 


7 





Lone Star Gas Co., Aug. 172. 
Lubricating off, Clitcon Off 
Charlies, No. 174, 
Lammus Corp., Oct. 
Lund, Gage, Jan. 177 
Lynd, Licyd, Feb. 170 


Corp.. Lake 


176. 


Maschal, Charies E.. May 191 

Mackenzie, K. G.. Apr. 198 

MacMillan, W. C., Jan. 177. 

Magnolia Petroleum Co., Apr. 194, 
July 177. 

Magnolia Pet. Co.. Sabine Valley plant, Feb. 
176. 


Jaly 175, 


Mangelsdorf, H. G., Feb. 171 
Markham, Baird H., Dec. 168 
Mathieson Chemical Corp., Oct. 169. 
McCarthy Chemical Co., June 171. 
Glenn H. McCarthy Interests, May 188 
McCollum, L. F., Dec. 71 

McCollum, &. V., Aug. 169. 

McCord, Donald N., May 188, 
McCulloch, David, Apr. 193. 

McGaw, Norman, Jan. 164 

McKay, Jack, June 183. 

Arthur G. McKee & Co., Aug. 175 
Meisenburg, 8. J.. Mar. 176 

Mellon, William Larimer, Nov. 168. 
Meserve, Shirley E.. Mar. 173. 

Mexican Pet. Corp. of Georgia, Jan. 162 
Mexico, refinery and pipeline, July 177 
Meyer, Fred W., Jan. 170. 
Middlebrook, V. B., Jan. 170. 

Mikita, Joseph J.. Apr. 19% 

Miller, Joe, Oct. 166 

Mills, Earle W., Apr. 193 

Mitchell, Harry M., June 173. 
Monsanto Chemical Co., Apr. 193 
Moore and Chariton, Jan. 162. 

Moore, G. F., June 173 

Moore, L. W., Jan. 162. 

Morgan, Cecil, Feb. 171 


Naden, William, Nov. 168. 
National Petroleum Council, 
Natural Gasoline Association of 
May 183, Oct. 166, Nov. 163. 
Nelson, H. W., Aug. 166. 
Northacker, Alfred A., Aug. 163 


Nov. 167. 
America 


Octane number, increases limited, June 

Octane rate, July 182 

O'Donnell, V. E.. Jan. 161 

Ol company earnings, June 179 

Ol Imports, June 18% 

ON Industry Information (ommittee, Apr. 195 
Aug. 175, De 68 

(Nell, W. F 

Organic sulfur, May 191 

Oronite Chemical Co., Apr. 195 

Oxygen process, June 171 


186, 


Jan. 170 


Page, Howard “.. July 175 

Pan American Ref. Corp., Jan. 162, Aug. 1T1 

Fan-Am Southern Corp., Aug. 169. 

Panhandle Prod. and Ref. Co.'s Wichita Falls, 
Tex., plant, Jan. 148 

Panhandle Producing Co. plant, Stinnett, Tex. 
Mar. 173 

Parkhurst, George, May 193 

Peabody Engineering Corp., May 184 

Peppel, William J., Aug. 169 

Petroleos Mexicanos refinery, Salamanca, June 


Pew, James E.. May 183 


Pew, J. Heward, Nov. 166, 

Phillips, Frank, Apr. 187. 

Phillips Petroleum Co., 
May 191, Oct. 165. 

Phillips Chemical Co., Dec. 163. 

Plant expansion, Europe, June 34. 

Pogue, Joseph E., Dec. 166. 

Pogue report, Jan, 177. 

Powell, J. V., Apr. 195. 

Prioleau, H. F., Aug. 171. 

Profits, Angle-Iranian, 1949, Aug. 161. 

Profits, off industry, Jan. 177. 

Puckett, Afton D., Mar. 173 

Puerto Rican. refinery, Sept. 108 

Putnam, Mark E., May 188. 


Jan. 161, May 181, 


Reeves, E. Duer, Feb. 175. 

Refineries, dispersal, Nov. 173. 

Refiner’s margin, June 84. 

Refinery additions, Shamrock, Sunray, Nov. 
176, 


Refinery, Atlas, Shreveport, Dec. 83. 

Refinery, Deep Rock Oi! Corp., Cushing, Okla., 
June \. 

Refinery, E! Dorado, Pan-Am Southern Corp., 
Oct. 174. 


Refinery, Ohio Oil, Robinson, IL, Nev. 163. 

Refinery units, California Refinery Co., Perth 
Amboy, Sept. 110. 

Refinery units, Socony-Vacuum, July 177. 

Refining capacity, U. &, Feb. 171. 

Renfro, E. A., June 173. 

Research, Feb. 176. 

Rice, Francis Edgar, May 183. 

Sid Richardson Gasoline Co., Jan. 173. 

Richfield Of] Co., Oct. 176, 

Riddle, Don, Dec. 166. 

Ries, Herman E., Jr., Nov. 168. 

Rodman, Roland V., Aug. 163. 

Rossina, Frederick, Dec. 16%, 

Royal Dutch-Shell Group, July 179. 

Royal Dutch-Shell research plan, Jan. 1732. 

Rubel, A. C., July 180. 

Rust Process Design Co. 


formed, Mar. 173. 


Safety award, Aug. 161. 

Salt Lake Refining Co., Sept. 

Samans, Walter, Ayr. 198. 

Sandberg, J. W., Jan. 161. 

Schaefer, John H., July 182. 

Scholl, Robert H., May 181. 

Schroeder, W. C., June 184, July 179. 

Schwarz, William, Feb. 172. 

Scotland, petrochemical plant, Grangemsuth, 
Dec. 83. 

Scotland, Scottish Oils, Grangemcath, Jan. 
148 


108. 


continuous type retort, Jan. 172. 
July 185 
Mar. 177. 


164, 


Shale, 

Shale oil plant, 

Shell Development ©o., 

Shell Ol1 Co.. jan. 162, Jan 
June 175, Sept. 110. 

Shel! Of] Co. merger, Oct. 166 

Shell Union Of! Corp., Oct. 166 

Shepard, David A., July 175 

Simmons, Irving N., Jan. 170. 

Sinclair, H. F., Feb. 176. 

Sinclair Oli Co., Jan. 166, Feb. 176. 

Sinclair Refining Co., Nov. 168. 

Skelly Ol Co., refinery, El 
Apr. 193 

Smith, C. F., July 181 

Smith, Charles, Apr. 195. 

Smith, Harold M., Sept. 106 

Society of Automotive Engineers, Dec. 73. 

Spencer, P. C., Feb. 176. 

Stacey-Dresser Engineering Division, Mar. 173, 
Aug. 173 

Standard Oil Co., of Calif., Jan 
May 193, Aug. 161 


Mar. 177, 


Kans., 


Dorado, 


177, May 186, 


Standard of Calif's Venezuela terminal, Jan. 
177. 


Standard Ofl Co. (Indiana), Feb. 177, July 
181, Aug. 171. 

Standard Oil Co. (N.J.), June 173, July 176. 

Standard Oil Co. (Ohio), May 172. 

Standard Oil Development Co., Feb. 175. 

Standard-Vacuum Ol) Co., Aug. 171. 

Stanic, Italy, Sept. 112. 

Stanolind Of) and Gas Co., Jan. 
May 184, May 191, June 173, Dec. 

Stewart, G. L., May 191. 

Stewart, Hugh A., Nov. 166. 

Stocks, trends, Dec. 166. 

Strawn, Lynn, Feb, 177. 

Struth, H. J., Fed, 170, June 176. 

Styrene plant, Texas City, Apr. 193, 

Sullivan, Thomas L., June 173. 

Sun Oil Co., May 191. 

Supply and demand, LPG, Jan. 159. 

oe fuels, June 169, 184, July 178, Oct. 
169. 


Synthetic fuels, need for, Jan. 175. 
Synthetic fuels, sources, Jan. 172. 
Synthetic plants proposed, Mar. 171. 
Synthetic fuel planta, Oct. 176. 

Syria, MenHall plans refinery, Apr. 193. 


Tt 


Tate, Guy, Apr. 196. 

Technology progress, Apr. 187. 

The Texas Co., May 186, June 176. 
Texas Co., research, Dec. 163. 

Texas Natural Gasoline Corp., Sept. 112. 
Thomas Bryan & Associates, Jan. 172. 
Tighem, C. J., May 184. 

Tracy, O. V., Feb. 176. 

Trinidad, refinery increases, Dec. 83. 


Underwood, Fred J., Aug. 166, 

Union Carbide and Carbon Corp., Dec. 163, 

Union of South Africa, Union Petrol refinery, 
Mar. 173. 

Union Oil Co., July 180, Aug. 171, Dec. 164. 

United States Department of Interior, Oil & 
Gas Division, Nov. 166. 

Waiversal Oll Products Co., June 173, Oct. 176. 


v 


Veadeveer, W. W., June 176. 

Venezuela, refinery, Puerto la Crux, Sinclair, 
Apr. 19.2. 

Venezuela, refinery, Puerto la Cruz, Oct. 174. 

Venezuela, refinery, Richmond Exploration 
Co., Mar. !73. 

Voorhies, H. J., Feb. 171. 

Vroom, Robert, May 184, 


w 


Wagner, E. K., Jan. 161 

Walker, E. H.. Jan. 164. 

Walterhausen, Georgs, Nov. 166. 

Waterman, Ralph D., Jan. 170. 

Wax pliant, Shell, Houston, Sept. 110. 
“Weighted index” octane number, May 181. 
Wells, Louis B., May 191. 

Western Petroleum Refiners Association, Apr. 


Whiting Science Club, Apr. i96. 
Willson, F. B., Feb. 177. 
Wilson, Robert E., Dec. 168. 
Wingrove, Byron F., July 175. 
Wright, B. 8., Jan. 170. 
Wyman, Joseph B., Mar. 177. 


Y 


Yocom, E. L., Jan. 161. 
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Substantial Savings 
IN HANDLING ACIDS, 
CORROSIVES, 

HOT LIQUIDS 


— Cost-Saving 
Dependability 


/ 


A Companion 
to the FAMOUS WILFLEY 
Sand Pump 
CJ 


Buy WILFLEY for 


Cost-Saving Performance 


A. R. WILFLEY & SONS, Inc. 
Denver, Colorado, U. S. A 
New York Office: 1775 Broadway 


New York City 


WILFLEY 
fort PUMPS 


WILFLEY pumps are trouble-free. They op- 
erate without attention...carry the load easily 
and economically. Production records in to- 
day’s most modern chemical plants prove the 
cost-saving dependability of these highly effi- 
cient pumps. 10- to 2,000-G.P.M. capacities; 
15- to 150-ft. heads and higher. Individual 
engineering on every application. Write or 


wire for specific details. 


VV 8 Flo Om V4 
ft PUMPS 











SHIPBUILDING & DRY DOCK COMPANY 


ON THE DELAWARE + CHESTER, PA. _ 


25 BROADWAY - NEW YORK CITY 





THE )A\ONTH 


in the 


Receives ASM Medal 


One of th uuntry's top research hon 


e 
the 1949 medal for the advancement 


} 
sear 


Haggerson 
« iated wit! 
Corporation 


1 president 


ASS 
lecte 


receiy 


1943 


Plant Passes Millionth 
Accident-Free Hour 


P ips Chemical ¢ 


l Mipat 
Etter Texas 
nut withe 

leum 


hem 


natura 


million 


Texaco Research Scientists 


Standardize Lab Equipment 
At their Beacon, New York 


er lexa sts h 


research 
estab 
Stand 


‘ ! ive 
ed Bureau of 
ns many of the same 
he Texas Company that 
sureau f Standards per 

S. Government. Not 
epal lardiz 
TV equipment tor 
17. terminal labor 
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the 
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method 

standar« 
imsure 


he multi 


1949 1 Gulf Publishing ( 


mpany Pu 


JNDUSTRY 


all Sixty thousand 
equipment are checked 
including knock-rating engine 
operations, high and low temperature 
fractional distillations, mass spectrome- 
ter and infrared analyses. Identical sam 
ples of commercial petroleum products 
shipped periodically to other labora 
that they may independently 
check on the accuracy of their test 
results 


cally in respects 


pieces ot each 


year 


are 


tories so 


Aries & Associates 
Open Stockholm Office 
\ branch office of the New York 


msulting engineering firm of R => 
Aries & Associates has ypened in 
| Sweden The new office, 
Sver will handle 

\ Scandinavian 


been 


lelenius, 
work nthe 
graduate et 
val Institute of Tech 
ong experience in 


lustries 


lelenius Ss a 


the work 


pment, pr 


ordinate 


pment tT 
1 
address of 


3260. Stockl 


LPG Committee to Study 
Liquid Oil Gas Situation 


Walter S. Hallanan, 
National Petroleum ( 
nour ced the appx 
committee in 
the De 
study on the 
its production an 
committee's study 
the council wit! 
report will 
to the Council in 

K W arret 


Corporation 


chairman of the 
uncil, has an 
intment of a 1949-1950 
nse to a request by 
the Interior for a 
situation, including 
transportation. The 
will be submitted to 
mmendations, This 
the one made 


resp 
partment 


rec 
supplement 
1948 
Warren Petr 
lulsa, is chairman an 
following are members: F 
National Petroleum 
ington; C. F. Dowd, Tide Water Asso 
Oil Company, New York; J. W 
Foley, The Texas Company, New York; 
J. H. Forrester, Stanolind Oil & Gas 
Company, Tulsa; B. C. Graves, Union 
Tank Car Company, Chicago: W. F 
Huston, Republic Oil Refining Com 
pany, Pittsburgh; Arthur C. Kreutzer, 
Liquefied Petroleum Gas Assn., Inc 
Chicago; John F. Lynch, LaGloria Cor 
poration, Corpus Christi, Texas; Joseph 
Miller, Humble Oil & Refining Com 
pany, Houston; J. R. Parten, Woodley 
Petroleum Company, Houston; K. W 
Rugh, Phillips Petroleum Company, 
sartlesville, Oklahoma; A. R. Thomas 
Shell Oil Company, Inc New York; 
and J. W. Vaiden, Skelly Oil Company, 


Tulsa 


eum 
d the 
avette B. Dow, 


Assoc lation, Ww asl 


ciated 


hlication 


NEW FILTER PLANT—A new filter plant which 
cost three quarters of a million dollars was 
placed in operation last month at Freedom- 
Valvoline Oil Company at its Freedom, Pa., re- 
finery. This addition will more than double the 
filtering capacity at the Freedom refinery and 
will permit greatly expanded production of 
waxes, petrolatums, and other specialties, in 
addition to increased output of the high grade 
oils, greases, and other petroleum products. 

The new filtering equipment was designed by 
the Freedom-Valvoline engineering department 
and incorporates many new ideas not previously 
in use, Actual construction was begun last Feb- 
ruary under the supervision of Joseph L. Blount, 
general superintendent at the Freedom refinery 
and K. W. Nichols, superintendent of filtering 
processes. Nichols will supervise operations 

Other parts of the expansion program which 
have been completed include increased distilla- 
tion and de-waxing capacity. 

In the photo, starting oil through the perco- 
lation filters of the new filter house are shown 
left to right: Gus Doll, vice chairman of the 
board (kneeling); Earl M. Craig, president; B. L 
Heath, vice president in charge of monufactur- 
ing; and C. L. Archer, vice president, secretary 
and treasurer 


Carnegie Names Rossini 
Chemistry Department Head 


Dr. Frederick D. Rossini, chief of the 
thermochemistry and hydrocarbons sec 
tion of the National Bureau of Stand 
ards, has been appointed professor and 
head of the chemistry department at 
Carne Institute of Technology. The 
appointment is effective July 1, 1950 
Dy Dr. J. C. Warner 


new president 


wie 


Rossini succeeds 
who is the school’s Vice 
and president-elect 

\ graduate of Carnegie Institute of 
rechnology, Rossini, two years ago, re- 
ceived the school’s fifth honorary 
torate given in 50-year history, in 
recognition of efficient use of the 
natural the whole world 
and the adaptation of them to new uses 
for the benefit of mankind.” He was the 
first alumnus to receive such an award 
from the institute. In 1934 he was the 
winner of the Hillebrand Award of the 
Chemical Society of Washington for 
work on the thermochemistry of 
hvdroc arbons 

He received his B. S. in chemical en 
gineering in 1925 and M. S. degree in 
1926 from CIT and taught school three 
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Wiegins compen FLORTIN 


g 200F 


... designed specially for the 
storage of corrosive oil products. The 
entire under surface being in complete 
contact with the tank contents, no vapors 
are trapped or can collect beneath the 


roof, 


The basic exclusive conservation fea- 
tures of the Hidek Roof including the 
triple seal and extra large pontoons are 


retained. 


Write for bulletin FR-3 which gives further 
details on Wiggins Lodek Floating Roofs. 
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Needs Stockholders OK 
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Okland, Calif. head 


ctric Power Com 
1942, Mahnke has 
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nee 1946. He is a 
University ot 
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Ethyl Awards Fellowships 
To American Universities 


Ta luate 1« wsl 


... can be used to conserve the vapors of a single 
tank, on which it is installed, or it can serve as a 
vapor balancing unit of several interconnected 
tanks. 





NPA’s Fire Group to Hold 
1986 ‘Mocking -” Cleveland 


ual meeting 


ADVANTAGES 
| 1 — 100% dry seal eliminates corrosion, heating and freezing problems. 
2 — No maintenance other than periodic inspection required 
THE SEAL | 3 — No possibility of stored product being absorbed in seal and creating 
a fire hazard 
4 — Out-of-level tank grade does not affect seal operation 





] — Reduces operating pressure to 13/4” water 
COUNTER 2 — Reinforcement of interconnected tanks not required. 
BALANCE | 3 — All mechanism completely ascessible from outside. 
SYSTEM 4 — Not affected by out-of-level tank grade 

5 — No lubrication required 





PRESSURE 1 — No leakage, absolutely gastight. 
vacuum | 2—All working parts outside tank ond readily accessible for inspection. 
RELIEF 3 — Simplicity. Single valve serves for both pressure and vacuum relief. 





For further details, write for a copy of Bulletin VB-10. 


Ethy! Names Three for 


Technical Service Posts 
Dar M nnoir is 


WESTERN STATES. Consolidated Western Stee! Corporation 
San Francisco Los Angeles 
SOUTHERN STATES: Wyatt Metal and Boilex Works, Houston Dallas, Texas 
GREAT BRITAIN. Motherwell Bridge & Engineering Co., Ltd., Scotland 
FRANCE/ Etablissements Delottre & Frovard réunis, Paris 
CANADA, Toronto Iron Works Ltd., Toronto 
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Trends of Operations and Changes in Stocks 


all others from American 
of Mines basis 


Figures on crude stocks are from Bureau of Mines weekly reports; 
Petroleum Institute weekly reports, which are estimates on Bureau 


(All figures in thousands of barrels—add 000) 


Crude Oil 


Production Runs to Stocks 
Daily Stills Daily Week End 


Trends ia 
Week Ended 


(asoline 


Production 
Weekly 


Stocks 


Week Ead| Week! 


Production 


Gaseil and Distillate 


Stocks 


Week End 


Residual Fuel 


| Stecks 


Week End 


Production 
Weekly 








1948 
January 31 5.464 228,083 15,986 
28 387 5, 226, 15,796 


September 25 
October 30 
November 27 
December 25 
1949 
January 29 
February 2¢ 
March 26 
Apnil 30 
May 28 


September 24 
October 29 
November 


THE OIL MAN'S CALENDAR 


1950 
JAN 
%-13 Society of Automotive Engineers, 

Detroit, Hotel Book-Cadillac. 





FEB 

9-10 Southern Gas Association, Meter anc 
Regulator Conference, Houston. 

American Society for Testin 
Materials, Pittsburgh, William 
Penn Hotel. 


27 to 
Mar. 2 


MAR 

27-29 Western Petroleum Refiners Associa- 
tion, 38th Annual Meeting, 
San Antonio, Plaza Hotei 








APRIL 
5 Society of Automotive Engineers, 
Aeronautic and Air Transport, 
ew York, Hotel New Yorker 

7 Illinois Institute of Technology, 
Midwest Power Conference, 
Chicago, Sherman Hotel. 

American Society of Mechanical 
Engineers, Washington, D. C.., 
Hotel Statler. 

Southwestern Gas Measurement, 
Short Course, Norman, Okla., 
University of Oklahoma. 

National Petroleum Association, 
Cleveland, Ohio, Hotel Cleveland 

Industrial Accident Prevention 
Association, Toronto, Canada, 
Royal York Hotel. 

Natural Gasoline Association of 
America, Annual Convention, 
Fort Worth, Texas, Texas Hotel 

American Society of Mechanical 

Engineers, Process Industries, 
Pittsburgh, William Penn Hotel 


10-14 


12-14 
24-25 
24-26 


24-26 





MAY 

1-4 American Petroleum Institute, 
Division of Refining, Mid-Year 
Meeting, Cleveland, Ohio, Hotel 
Cleveland. 


102,973 


111,040 


100,286 


114,677 
124,382 
128.0 

124,787 
120,661 
115,715 
109,964 
106,280 
103,262 
103,915 
104,917 


37,733 


30,689 


9141 
8,824 
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ins 00 ne WeldBLL Way - 


the 


Seamless 
throughout 


“Taylor Forge has 
thought of everything! ‘gt °.... 


quarter- 
markings 





A construction superintendent said it, but it has been 4 
expressed in one way or another by thousands of men : A es - Y 
who have lived and worked with Taylor Forge Weld- Sins ek strength 
ing Fittings and compared them with all other makes. 

From the very start, Taylor Forge did the improv- ea ys 
ing: set up a rigid, seemingly unattainable set of ke Ne Se 5 
specifications for ideal welding fittings long before ee Sate ‘ae 
they were produced on a commercial scale. 2 i — a 

But it was easier to think of everything than to ; 
accomplish it. Only the knowledge that Taylor Forge . Machine- 
had accumulated, oniy the forging skills that Taylor pm Sy 
Forge had developed, could have produced welding 
fittings that please alike the men who design piping, 
the men who erect piping, and the men who pay 
the bills. 

Today in the WeldELL line, you have the fit- 
tings that ask for comparison. Some of their plus-value 
features—features that are combined in no other fit- 
tings—are pointed out here. Remember that the plus- 
value line is also the broadest line! Coupon brings 
catalog. 


Taylor Spiral-Weld Pipe is again promptly available in a broad range 7 EL oy x J - 8 7. oe — 


of sizes and thicknesses. Coupon brings new Spiral Pip> Bulletin 493 sistant alloys. 


TAYLOR, 
FORGE 


TAYLOR FORGE & PIPE WORKS P. O. Box 
485, Chicago 90, Ill. ¢ Eastern Plant: Carnegie, Pa. ¢ West- 
ern Plant: Fontana, Calif. + District Offices: New York, 
Philadelphia, Pittsburgh, Houston, Los Angeles, Chicago. 


Please send new Catalog 484 covering welding fittings and forged steel 
flanges 
Send new Bulletin 493 covering Taylor Spiral-Weld Pipe and related 
fittings 

Name 


Position 


Street Address 


City Zone State — 
507-1249 Mail to Taylor deus & Pipe Works, P. O. Box 485, Chicago 90, iii 


| Company 
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THIS NEW 
BROCHURE ON 
THE MOST EFFICIENT 


AND ECONOMICAL 
FRACTIONATING TRAY 
EVER DEVELOPED 


We'll be glad to send you this 
brochure giving valuable infor- 
mation on the outstanding 
performance of Koch Kaskade 
trays in distillation, absorption 


and liquid-liquid extraction. 


KOCH ENGINEERING COMPANY, INC. 


DESIGNERS =» MANUFACTURERS »2@ BUILDERS 
335 WEST LEWIS STREET #» WICHITA 2, KANSAS 
ssocia 
A..F. Craig 
any, Ltd 


| 
KOCH ENGINEERING COMPANY, INC. 


335 WEST LEWIS STREET 
WICHITA 2, KANSAS 


Gentlemen: Send us, without obligation, your new 
Koch Kaskade Bulletin No. 525. 
Name 
Firm 
Address 
City 
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1950 annual convention 
will be held in Los Angeles, No- 
vember 13-16, as scheduled previ 
ously by the executive committee; 
however, the convention will return 
to Chicago for the 1951 meeting 
November 5-8 
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Cities Service Completing 
New Cicero Compound Plant 
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was to the Paci 
After first tests gas fl ’ 
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pipe covering 
insulation at 
modern, 


: Photo: courtesy of Sid Richardson Company, Texas. 
-gasoline _ ; 
natural g Insulation Contractor, The Aber Company, Shreveport, La. and Houston, Texas. 


plant in 


Keystone field 
UNIBESTOS ASSURES SUBSTANTIAL SAVINGS IN 


of West Texas TIME AND MONEY because of its high structural 


strength, long life and ease of removal and reapplication 


without loss of efficiency. 


UNIBESTOS No. 750 is suitable for tem- Top efficiency over a wide range of operating conditions 
eratures up to 750° F. No. 1200 or Com- . . : . : . 
ee pisses ... Shock and vibration resistant pipe covering in 

bination are recommended for temperatures 

up to 1200° F. These temperature ranges single-layer construction that is extremely easy to cut, 


permit the use of one material at maximum . ° ° . 
sity tes © ile salle eb eae strip and apply . . . high physical and chemical 


Unibestos is available in half-sections up to stability .. . THESE ARE JUST A FEW OF THE REASONS 
30” pipe diameter, in quadrants up to 60” 

Gustin, o08. 1 eines Gen ce WHY SO MANY GIANT REFINERIES SPECIFY 

PEE. Cearwe Gs. FOR, . FESR, UNIBESTOS INSULATION. Write today for 


and Combination are all furnished in single- 
layer constuction complete data, the coupon below, is for your convenience. 


UNION ASBESTOS & RUBBER COMPANY 
1823 South 54th Avenue, Cicero 50, Illinois December, 1949 


Gentlemen: 
Please send sample [| and/or illustrated folder showing sizes, prices, 
conductivity curves and technical information to 
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are made of BaW CROLOY-CLAD PLATE 


B&W Croloy-Clad Plate has gained wide acceptance as a cost- 
reducing, corrosion-resistant clad material for refinery and chemi- 


cal pressure vessels. 
(Jiilaele 4 


Bulletin S-14 tells you all the facts, gives you the technical 
é WILCOX data, and shows you some typical installations of B&W-fabricated 
vessels. If you need pressure vessels with corrosion-, heat-, and 
oxidation-resistant surfaces, write today for Bulletin S-14. The 
Babcock & Wilcox Company, 85 Liberty Street, New York 6, N. Y. 


Petr 
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Starts First Operations 
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Modernized Gaso Plant 
Opened by Cities Service 


Cities Service Oil Company (Dela 
ware) has completed modernization and 
expansion of its natural gasoline plant at 
Pampa, Texas, and the new facilities are 
now in operation. The program included 
replacement of all distillation equipment, 
the installation of fractionators to sepa 
rate the products, the replacement of 
cooling boiler plant, all water 
treating equipment and pumping units 
rhe compression plant and direct-fired 
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installation of tour 600 
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Above—Night view of Cit-Con Oil Corporation’s new lubricating oil refinery at Lake Charles, La 
At right—Entrance to Cit-Con’s administration building which houses executive and clerical per- 
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Officers of Cit-Con are W 
Jones, chairman of the board; Burl S 
Watson, president of the Cities Service 
Refining Corporation, president; A. P 
Frame, president of the Cities Service 
Research and Development Company, 
vice president; Harold G. Osborn, vice 
yresident of the Continental Oil Com 
president; F. M. Simpson 
manager; B 
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Can., holdings, the Edmonton area has 


been chosen for the site of a new oil re 


finery, which, when completed, will have 
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an initial capacity of 2 million barrels 


yearly. Tenders have been requested and 
contract for construction will be awarded 
although actual 
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There are obvious disadvantages in buying flow control equip- 
ment from several different sources. Then why get your bronze 
or iron valves from one place, your steel valves from another, 
and possibly corrosion-resisting valves from several others, 
when Powell makes them all*? 





This is an age of specialization; and whereas various manufac- 
turers are emphasizing valves that meet certain flow control 
requirements, Powell specializes in making valves to meet all 
the demands of every branch of Industry. And there’s only one 
standard of quality at Powell—to make the right valve to 
suit the service, and to make it the best. 


Plants representing every branch of Industry have found that 
it pays to make Powell—and only Powell—responsible for 
the performance of all their flow control equipment. So why 
not come to Powell for all your valve requirements? 


Fig. 3003 S. S. Mod.—Class 300-pound 
Cast Alloy Stee! Gate Valve for ultra- 
high temperatures. Has cooling fins to 
reduce temperature in the stuffing box 
Bevel gear operated 


300-pound Cast 
quipped with top- 
sed, explosion- 


tor operator for 


Fig. 8150—Bronze L. P.G 
Globe Valve with screwed 
ends, union bonnet and spe- 
cial composition disc. 


Fig. 3023—Ciass 300-pound 
Cast Alloy Stee! Gate Vaive 
with automatic steam sealing 
mechanism. Has explosion 
proof electric motor operator. Fig. 241—Large 125-pound 
Iron Body Bronze Mounted 
0. S. & Y. Globe Valve 
CD 
Fig. 1708 — 200-pound 
Bronze Globe Valve with 
renewable stainless stee! 
seat and regrindable, re- 
newable “‘Powellium” 
t nickel-bronze disc. > Fig. 2453-G—Large 150-pound 
Fig. 1793—Large 125-pound Stainless Stee! O. S. & Y. Gate 
lron Body Bronze Mounted Valve. Sizes 5” to 30 
0.S.4& Y. Gate Valve. 


* Powell Valves are made in Bronze, Iron, 

Steel and a wide selection of Corrosion- 

Resistant metals and alloys. Valves of every 

type Globe, Angle, Gate, Check, Non-return 

pou and Flush Bottom Tank Valves—are included 
Steel O0.S.4& Y. Gate Vaive in the Complete Powell Line. 


Class 906 


The Wm. Powell Co., Cincinnati 22, Ohio Fis. 1214-4 — class 1500- Fig. 375 — 200 - pouns 


und Steel Integral Bonnet Bronze Gate Valve with 


Fig. 3003—Ciass 300-pound Cast DISTRIBUTORS AND STOCKS IN ALL PRINCIPAL CITIES **Y” Valve. Also made in renewable ‘‘Powellium” 


Stee! O. S. & Y. Gate Valve Globe and Angle patterns. nickel-bronze disc. 
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SCIENCE and 


TECHNOLOGY Abstracts 


Prepared by 


DR. E. H. LESLIE and DR. H. B. COATS 
The Leslie Laboratories 
Traver Road, Ann Arbor, Mich 
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Technique of Performance Studies on 
Commercial Fractionators. Lnwarp Gt 
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Separation of Gas-Oil and Wax Frac- 
tions of Petroleum by Adsorption. Brvr 
RIIM |. Marr, Acaert |. SWEETMAN AND 
FrepertckK D. Rossini. /nd. Eng. Chem., 41 
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Phase Behavior of a Propane-Topped 
Crude Oil System. Application to Solvent 
Extraction Calculation. F. H. Porrrmann 
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F. Feucurer. Chem. Eng. Progress, 45 
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These abstracts from the current 
i and technology 
(not including trade journals easily 
availabie) were prepared by Drs. 
Leslie and Coats of The Leslie Labora- 
tories, Traver Road, Ann Arbor, Mich., 
which will supply, at cost, photostatic 
copies of original articles. Complete 
or limited bibliographies covering 
special topics by title, by abstracts, 
or in plete ipt, also may 
be had by arrangement with the 
laboratories. 
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Chemical Engineering Materials of 
Construction Review Editorial Sympo- 
sium. /nd. Ing. Chem., 41 (1949) pp. 2091 
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his is 
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Products: Properties, 
Utilization and Analysis 





Fuels for High Compression Engines. 
A Preliminary Study of the Selective 
Blending of Gasoline Distillates from 
Present-Day Refining Processes. W. ( 
Orrutt, J. E. Taytor anp G. B. Swartz 
Ir. Ind. Eng. Chem., 41 (1949) pp. 2359-65 

The authors express the opinion that 
the automotive and petroleum industries 
should develop engines and fuels simul 
taneously in order that the engines and 
the fuels will be properly matched. Any 
upgrading of fuel antiknock quality re 
quirements of automotive engines should 
be established in advance of engine pro 
duction im order to give refiners an oppor 
tunity to develop the techniques required 
to economically produce satisfactory 
fuels. Engines with compression ratios as 
high as 12.5 have built 
Such engines will used as 
soon as the techniques are developed to 
produce the fuel of high enough octane 
number to permit the satisfactory opera 
tion of such engines. Data presented in 
the paper summarize the road antiknock 


recently been 


begin to be 
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CARBON STEEL 
Low Sulphur, Low Phosphor 
High Tensile, High Weldobility 


ALLOYS 
Stoinless types 304-316-347 
Chrome Moly—Carbon Moly — 
Chrome Carbon Moly--Mone! 
Special alloys for Low 
Temperatures 


7 


Serer 


AND THE LAST WORD 


in forged steel fittings 
for all industries... 


W-S Forged Steel Fittings, since first produced in com- 
mercial quantities—have been considered the last word in 
dependable, trouble-free screw end and socket weld fittings 
for ALL INDUSTRIES. Here's Why: 


Reflected in the manufacture of every W-S Forged Fitting 
is a specialized knowledge of its end use by a particular 
industry. Beginaing with selection of the right material 
from a wide choice of carbon and chrome-alloy steels, each 
W’-S Forged Steel Fitting is tailor-made for a specified ap- 


plication: 


Is high temperature, high-pressure STRENGTH a prob- 
lem? W-S has been supplying intermediate alloy fittings 
to the power industry for many years. Want CORROSION 
RESISTANCE? W-S provides a full range of the popular 
stainless grades for all chemical processing requirements. 
Need PROTECTION against contamination and discolora- 
tion? Many food and drug processing plants use W-S 18-8, 
type 304, for full assurance of SANITATION... have for 
years. Plagued by INTERRUPTED SERVICE due to fit- 
tings failure under conditions of shock, vibration, and ero- 
sion? Industry after industry ...and commercial and insti- 
tutional users as well...have discovered the long-range 
ECONOMY of forged, life-of-the-system joints, as com- 
pared to any other kind. 

Be sure that you have the right answer to your next fittings 
problem ... before it arises: write for W-S Bulletin A-3, 
today 

SOLD THROUGH LEADING DISTRIBUTORS 


WATSON-S7/LLMAN 
ROSELLE, NEW JERSEY Established 1848 


Designers and Manufacturers of Forged Steel Fittings, Valves, Wire Rope 
Sheors, Hond Pumps, Jocks, Pipe Benders o..d Hydraulic Equipment 
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pertormance of several selectively blend 
ed gasoline distillates from presently of 
erating refinery processes in specially de- 
signed engines of 8-to-1, 10-to-1, and 
12.5-to-1 compression ratio. The hydr« 
carbon-type of the composition is show: 
to affect the road performance of the me 
tor tuels, and a complete hydrocarbor 
analysis is therefore given for the fuels 
that were rated. The authors conclude 
that the fuel development program should 
he carried out in engines of the specific 
design expected to be used on the road 
since antiknock ratings in stepped up, 
conventional experimental engines do not 
appear to be comparable. The road oc 
tane number of the motor fuels tested t 
late appears to increase with imcreasin 
compression ratio. Data are presented in 
detail in tabular and graphical form, and 
a bibliography of six references is iv 
uded 


Components of Gasoline Produced by 
Catalytic Cracking. Avcusrus R. Gras 
cow, IR, CHartes B. WILLINGHAM ANI 
Frevertck D. Rossini. Ind) Eng. Chen 
41 (1949) pp. 2202-97 

rhe work was done to determine the 
! 


hydrocarbon components in certain avia 
I 


tion fuel components, The resents 
the results of the analysis w respect t 
individual hydrocarbons : asoline 
produced by the catalytic cri g proe 
ess ot the tixed-bed type t udry de 
ign. Gas-oil or heavier distillate is cracked 
presence of a fixed bed catalyst 
gasoline fraction from the first 

recycled through a similar of 

ratior The analytical work was done 


i 


‘ 
by utilizing processes of distillation and 


absorption. Results are presented in de 
tail im tabular 1 graphical form and 
bibliography « 17 references is include: 


The Viscosity of Aero-Engine Oils at 
Low Temperatures. S. GG. Danie... Jow 
Inst Petr um, 35 (1949) pp. 516-62 


Phe paper gives an account « 
' * P 


ds used and the results obtaine: 
vhile examining the viscous behavior of 
aircraft oils at low temperatures. Cor 
struction and peration of a viscometer 
is described, the purpose of which is t 
measure the viscosity of high-duty air 
craft lubricating oils at shearing stresses 
up to 45,000 dynes per square centimeter 
and at temperatures of 20 t 25°C. Re 
sults that were obtained indicate the 
anomalous viscosity effects that can be 
expected at low temperatures and show 
that they are caused by the deposition of 
her solid hydrocarbons from 


+ 
the il. The magnitude of these effects 


vax or 
is related to the crystal size of the solid 
hydrocarbons and to the amount present 
However, the relationship is complex and 
further work of tundamental nature is 
necessary before a quantitative relatior 
ship can be expressed. The influence 
a pour-point depressant upon the 
temperature flow properties of ar 
described, as well as the bearing of these 
results upon cold-starting of aero-engines 
Oil - Soluble Sodium Naphthasulpho- 
nates. Some Observations on Their 
Chemical Nature. \V. W. Davin. Jour. Inst 
f Petroleum, 35 (1949) pp. 563-73 
Sodium naphthasulphonates, which are 
d technical white 


seless as emulsifiers, an 


, | } 
| sulphonates emulst 
hers, comprise 


s based 








Science and Technology 





calcium, barium, lead, aluminum, and 
iron derivaties. However, it has been 
found that the two types of product can 
be readily distinguished by studying their 
behavior on extracting an alkaline aque 
us solution of their sodium salts witl 
petroleum ether. Two fractions are ob 
tained, one soluble in alkaline aqueous 
alcohol, and the other soluble in petro 
leum ether. The former is a useful emulsi 
fier. The latter is devoid of emulsifying 


perties 

Laboratory Low Temperature Frac- 

tional Distillation. C. k. Stark, Ir, J. S 

\NbERSON AND V. M. Davinson. Analytica 
em., 21 (1949) pp. 1197-1200 

The authors report on a continuation 

fi their studies of optimum distillation 

rates and cut points tor tractions Tw 

lutions were distilled: one a_ plant 

stream sample containing appreciable 

unts of noncondensables and Cy, Cs, 

ul Cs hydrocarbons. The other 

the same components, but the 

(, fraction was present in small quantity 

Distillations were made at several rates 

ind the heart cut of each traction was 

analyzed by the mass spectrometer for 

contamination by higher and lower boil 

g components. Major fractions and in 

rmediate fractions were analyzed to de 

ine 3 tl generally accepted cut 

the best. It was found that 

rates as high as 100 ce. per 

1 be used with negligible con 

of fractions. If the column is 

perated, the amount of hydro 

distilling between the boiling 

is small and the contamination of 

other, when using the 

ted cut points, is negligi 

boiling fraction is the 

nt. A detailed tabular 


is giver 


Recording Infrared Spectrometer for 
Continuous Analysis. Jonn Ul. Wuirt 
snp Max 1D). Liston, anp R. G. SimMakrp 
In tical Chem., 21 (1949) pp. 1156-61 

For good control of most chemical 

sses the concentration if several 
ponents must be known. For example 
the catalytic dehydrogenation of bu 
nes it is essential to know not only the 
unt of butadiene produced but also 
much feed stock was consumed in 
recess. A Perkin-Elmer recording 

d spectrometer was adapted for 

the continuous determination of six 

nts in a flowing stream of sam 

percent absorption at each of six 

rption wave lengths is recorded 

5.75 minutes, using the energy at 

six selected reference wave lengths to de 
ermine I,. The instrument is stabilized 
and compensated for effects of extrane 
us variables. The physical arrangement 

f the equipment is described and typical 
results are presented. A bibliography of 
19 references is included 

The Corrosive Sulphur Test. G. Ciax 
on AND K. H. V. Frencu ur. Inst. of 
Petroleum, 35 (1949) pp. 496-507 
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FRIEND 
LEVER 
HAD 


when we're Down’’ 


“Down-time is when you really need a good tube cleaner. One that 
gets units back in operation minutes to hours faster. One that gets rid of 
tough coke deposits without burning out or hurting the tube surface. 
This AIRETOOL cleaner is by far the best we've ever tried. You ought 
to try AIRETOOL yourself.” 

+ AIRETOOL provides cleaners for straight or bent 

tubes 12" to 24” 1.D. The rugged motors are fast and 

\ powerful... drive a variety of cutting heads 

\ through severest coke condition . . . do a speedy, 
safe and thorough tube cleaning job. 


for the: best in tube rolling 


AIRETOOL expanders are no “fair weather friends.” They're ready on a 
moment's notice to pitch in when you're down and get the tubes rolled 
RIGHT. Tube joints rolled with AIRETOOL expanders withstand highest 
pressure. With AIRETOOL expanders, you're always sure of a fast, safe job. 


BRANCH OFFICES: 
New York, Philadelphia, 


MANUFACTURING COMPANY Chicago, Houston, Tulsa, 
Baton Rouge 


* SPRINGFIELD, OHIO Sales Representatives in 
Principal Cities 


There’s an AIRETOOL Tube Cleaner and Expander for every type of Tubular Construction 
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by elementary sulphur is 
to the quantity of sulpl 1 
cause the effect 


by hyd 


quantitative 
f fuels are to 


to «st 


Effect of Oil on Plastic Properties of 
Petroleum Waxes. Development of Plas- 
ticity Tests. \V. L. Netson ann L. D 
» WAR Ind n Chen 41 1949) pp 


38 


WHICH ADVANTAGE 


is most important to you when specif;ing grating ? 


7 Rigid one-piece construction—easy 
to install? 


2 Maximum open area for light and 
air? 


Easy to paint—all surfaces acces- 


sible? 
4 Non-slip Twisted Cross-Bar? 


F Teas no sharp corners to 
clog? 

Blaw-Knox Grating Has Them All! The Measurement of Kinetic Boundary 
Friction With Reference to Specifications 
For thie “paper-weight-siz BLAW-KNOX DIVISION eg mg ny FP wedge 
a ae business OF BLAW-KNOX COMPANY 1949) pp. 455-84 
etterhead, so that you can Mt 

: 2005 Farmers Bank Bldg., Pittsburgh 22, Pa. Measurement 


have a ose-up””’ of Blaw 
Offices in Principal Cities t re 


WRITE TODAY... 
K nox Grating Construction i oll a a 
ELECTROFORGED STEEL eee Beet bo of nt seed 

- th ‘oan 5» the effect he nature 

) } rubbing surtac it value ot 

! efficient of tricti The large num 

t t apparently disconnected factors 
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Consolidated Safety 
Relief Valves on gaso- 
line storage tanks. 


Consolidated Safety 
Relief Valves on pro- 
pane and butane stor- 
age tanks. 


Vv 


Safety plus 
Performance 


Pyone IDATED SAFETY RELIEF VALVES incorpo- 


> * 


rate extra safeguards available in no other 
valve. The fixed capacity of these valves is built in, 
is not dependent upon the position of multiple and 
adjustable blow-down rings. A single adjustment 
controls blow-down only—without disturbing lift 
or secondary annular orifice areas. 

Outside bevel seat and floating guide construc- 
tion eliminate leakage under discharge piping 
stresses. Maximum tightness in all conditions of 
operation is assured. 

With 25% fewer parts than ordinary valves and 
simplicity of design, maintenance is reduced and 
standardization problems minimized. 

When you specify Consolidated Safety Relief 
Valves, you are assured of safety plus continued 


performance at rated capacity. 


Consolidated Safety 
Relief Valves on main 
scrubber. 


ONSOLIDATED aici: VALVES 


cA Preduct of 
MANNING, MAXWELL & MOORE, INC. 
TULSA, OKLAHOMA 
Makers of ‘Consolidated’ Safety and Relief Valves, ‘American’ Industrial and ‘Microsen’ Electrical Instruments, ‘Hancock’ 
Valves, ‘Ashcroft’ Gauges. Builders of ‘Shaw-Box' Cranes, ‘Budgit’ and ‘Load Lifter’ Hoists, and other lifting specialties 


MAXWELL 
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that affect the measured value t the « 

efficient of kinetic boundary friction ren 
lers the formul 
cation a matter of great difficulty. The 
authors confine themselves to experimen 


tal facts, as it i sic d premature t 


ator f a general specifi 


imtroduce theor i the underlying 
! 


mechanism of indi ubrication. They 
| ' 


hat a 
enable 


ecognize wever 


sufficient ld 
ea (alias 


rially reduce + epee tanger 
GIVES You nes + i asiderably S 
2 NEW Tube 
FEATURES 
IN UNION 

STRUCTION 


Antiknock Quality Requirements. High 
Compression Ratio Passenger Car En- 
gines. R. \V. Scorr, G. S. Tostas ann P_I 
Haines. Ind Fe Chem., 41 (1949) pp 
342-47 


4 THE ONLY UNION WITH METAL-TO- 
METAL SEAL PLUS A SEAL-PROTECTING 
GASKET ’ 


Junior” has inherited all the fine quali 
which have made WECO UNIONS outstand 2 
ing favorites of the Oil Industry for more FULLY INTERCHANGE- 


than 15 years ABLE PARTS 


In addition to the famous WECO-metal-to 
metal seal, provided by ball and cone seating 
WECO “Junior” has a resilient, replaceable 
gasket to act as a supplementary seal and 
protect the metal sealing surfaces against 
abrasion and corrosion from line fluids and 
gases. WECO’s years of experience in “pre 
cision-manufacturing’ unions make it possible 
to assure complete interchangeability of parts 


WECO “Junior” is an all-steel, heavier wall 
union for 3000 dbs. non-shock cold working 
pressure. It makes up faster, seals perfectly 
and withstands more abuse. Its knurled sub : —— 
ends prevent wrench slippage—o safety fea Researt 
ture. Pipe end threads are checked for lead 
taper, depth and thread form to assure fast 
and easy moke-up. Nut and female sub have 
rugged acme threads 


mpression 


WECO “Junior” unions are available in sizes 
from 's” through 2”, with hexagon nut. Infor 
mation about wing nuts furnished on request 
These unions are packed in convenient size 
cartons for easier handling and safe-keeping 
Ask your supply store for WECO “Junior 
Unions 


An Ignition Delay Meter for the De- 
termination of Cetane Number. Hl. | 
Hutr, A. Ruracnw anv J. G. Wrrner 

ur. Inst f Petroleum, 35 (1949) pp 
185.905 
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These 3 facts 

are worthy of serious 
consideration by any refiner 
who is planning on increasing the 


efficiency of his desalting procedure. 


More PETRECO Electric Desalters are now 
in use than ever before. 


More PETRECO Electric Desaltevs are 
under construction than ever before. 


Only PETRECO offers complete desalting 
service personnel and facilities. 


PETROLEUM é 5121 South Wayside Drive, Houston 1, Texas 
RECTIFYING 648 Edison Building, Toledo 4, Ohio 
COMPANY 530 West Sixth Street, Los Angeles 14, Colif 


PETR E<9O 


J DESALTING 
——— PETROLEUM PROCESSES ) DEHYORATING 


pr.49-5 ” a 
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Alkylnaphthalenes. Part V. Determi- 
nation in Trinidad Petroleum. Kk. ‘ 
Bryant, G. T. Kennepy awp Miss EF. M 


TANNER Inst ‘ um, 35 
(1949) | 14 


Infrared Spectra of Sulfones and Re- 
lated Compounds. Kurr C. ScHretper 
tp Chem., 21 (1949) pp. 1168-72 

! n 1000 
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Solubility and Phase Relationships. letail it vular in § ical % ae 
High Molecular Weight Aliphatic Com- bib ray ! reteret 1 7 
> RICHAR ‘ —_ . 
pounes = a kL. a he ae Eliminations Involving Silicon. A New 
ose. 48 (1949) vo. 5 , Fischer - Tropsch Synthesis. Differen- Synthesis of the Cyclopropane Ring. |_ro 
een apt ensive tial Reaction Rate Studies with Cobalt [!. Sommer, Rictiakn F. Van Sreten Ant 
Catalyst. Rorerr B. ANDERSON, ABKAHAM Frank E. WHITMokt ry. we 
Krrec, R. A. Frtevet, ann L.'S. Masox. Chem. Soc., 71 (1949) pp. 3056-60 
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COPPER ALLOY BULLETIN 


CONDENSER AND HEAT EXCHANGER TUBING EDITION 


REPORTING NEWS AND TECHNICAL DEVELOPMENTS OF COPPER AND COPPER-BASE ALLOYS 
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FIGHTING DOUBLE CORROSION 
Duplex Tubing Withstands Inside and Outside Attack 


Since most operations involve corrosive wat’ r solutions or corrosion problems, it is possible to select one material which 
oils with various concentrations of acids or al’ lis, protection can cope with the inside corrosion and another which will 
of equipment is a serious problem. Corrosive attack is espe- stand up against the outside attacker. 
cially troublesome in oil refining and in the processing of 
most chemical compounds; food and paper making, and in Oil Refining and Natural Gas. Pioneer installations of Duplex 
operations involving refrigeration, heating and air condition- Tubing with steel to the cooling gases such as propane or 
ing. Since equipment operates on a continuous basis, early butane, containing some ammonia, and red brass to the water 
failures through corrosion in various types of condenser and side, are still in service after 10 years. Similar installations 
heat-exchanger tubing and pipe lines is a serious matter. This made since that time are equally satisfactory. 
involves costly shutdowns and expensive maintenance. Duplex Tubing with steel to the petroleum vapors (naphtha, 
gasoline, fuef oil, etc.) and Admiralty or cupro nickel to the 
water side are also being used. Installations of Duplex with 
aluminum to hydrocarbon gas of high hydrogen sulphide 
and/or carbon dioxide content, and copper to the water side 
indicate that very satisfactory life will be obtained. 





Tackling Trouble Spots. Where corrosion is troublesome, oper- 
ators are seriously considering Duplex Tubing especially for 
conditions that are not being solved satisfactorily by single- 
walled tubing. 


For oil refining and in the natural gas industry, we have 
supplied Duplex Tubing with steel outside to resist various 
corrosive petroleum vapors and copper inside toward the 
fresh water; steel toward the oil, and Admiralty inside toward 
the circulating salt water. Other applications in these industries 
call for combinations such as cupro nickel, red brass, copper, 
Admiralty or Muntz, with aluminum either outside or inside. 

A case in point, involving excessive corrosion, is in a D.E.A. 
(diethanolamine) cooler where steel tubing is not entirely 
satisfactory because it fails rapidly from the water side but 
stands up on the product side. Here Duplex Tubing—Admiralty 
Brass or cupro nickel to the cooling water side and steel or 
aluminum to the D.E.A. should be tried out. 

Duplex Tubing also shows promise in connection with mer- 
cury vapor systems with steel to the mercury side and copper- 
base alloy to the cooling water side. 


. Ammonia Refrigeration. In ammonia coolers or condensers in 

Heat exchanger unit tubed with Duplex tubing. Enlarged photo shows cut “ — : . - " on 
away section of tubing which has steel outside with copper inside. refrigeration and air conditioning sy stems, Duplex I ubing 
with copper to the water or brine side and with steel to the 


ammonia side is outlasting single wall tubing formerly used. 


Duplex Tubing, for those who are not familiar with this 
product, is double-walled tubing made from two different For services of this type, copper is most popular but Admiralty 
metals. Practically any combination is possible. Copper and —_and red brass (85-15) are increasing in popularity on the fresh 
copper-base alloys are combined with steel, stainless, alumi- water side. Alloys such as 70-30 cupro nickel and 80-20 
num, cupro nickel or monel either inside or out. cupro nickel are the most popular for contact with the sea 
water side. 


Duplex has been very successful in solving troublesome 
corrosion problems which occur when tubing is attacked Duplex Tubing — copper and steel—is also used in the 
simultaneously inside and out by two entirely different types construction of beer coolers with copper to the beer side and 
of corrosive media. By treating such condition as two distinct steel to the ammonia side. 


BRIDGEPORT BRASS 


BRIDGEPORT BRASS COMPANY, BRIDGEPORT 2, CONN. . ESTABLISHED 1865 
Mills at Bridgeport, C cticut, and Ind lis, indiana + in Canada: Norando Copper and Brass Limited, Montreal 
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KEEP A STOGK OF KARBATE PIPE 
T0 HANDLE ANY EMERGENCY! 


EEP a full stock of corrosion-resistant 
“Karbate” Impervious Graphite Pipe in an 
adequate range of sizes and you will never be 
caught short by an emergency replacement job... 
or have to waste time ordering whenever there is a 
routine repair to be made. “Karbate”’ pipe, valves, 
fittings, towers, pumps, tanks and other equip- 
ment offer you many advantages: 
® Both acid-resistant and alkali-resistant 
® Light in weight, easy to machine and 
assemble 
® immune to thermal shock 
® No metallic contamination of product 


Write for new Installation Manual, ¢ 
1 M-SS A. Address Dept 


The term “Karbate”™ is a registered trade-mark of 


NATIONAL CARBON COMPANY, INC. 
Unit of Union Carbide [ig and Carbon Corporation 
30 East 42nd Street, New York 17, N. Y. 
Division Sales Offices: Atlanta, Chicago, Dallas, Kansas City 
New York, Pittsburgh, San Francisco 
Foreign Department: New York, U.S.A. 
These products sold in Canada by 
Canadian National Carbon Co., Lid., Toronto 4, Canada 
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CATALYST PREPARATION, 
ACTIVATION, AND REGENERATION 





U.S.P. 2,461,493. Preparation of 
Zirconia Gel. R. W. Blue to | 
P . , ‘ 


s ( t 
ce i 


Silica- 
foudry 


U.S.P. 2,481,824. Dehydrogenation of 


Hydrocarbon Oil and Catalyst There- 


for. \W 1H. I 


H Clausset 


ia Resear ( 


Well 


U.S.P. 2,481,825. Production of 
thetic Gels. G. C. Connolly to St 
Chl Devel ment ( ¥ 


U.S.P. 2,481,841. Method of 
Catalyst Particles 
Previously 
H 


Preparing 
Having Nuclei of 
Calcined Fines. ( 
to Sta rd O ) 


4 suspension of the cat thdrawt 


alvst is Ww 


from this treatment and incorporaed int 
preparation 


of this fresh catalyst 


undergoing 
I rv to the sizing 

Improved catalysts of increased mechan 
ical btained whicl 
contain nuclei of highly heated in 


carbon 


fresh cataly 
ri 
strength are thus 
hnes 


i preceding hyd 


conversion 

peratior 

U.S.P. 2,483,130. SiF,.-Impregnated 
Alumina Catalyst and rocess of 
Preparing It. A. D. Garrison to Texas 
Development Corp 
An alumina catalyst is activated by 

contacting it with anhydr« SiF, at a 

temperature f 70-950 I until the 


absorbs 5-15 percent by 


yration 
us 


alumina weight 


f SiF, 


U.S.P. 2,483,131. SiF.-Impregnated 
Silica-Alumina Catalyst. A. D 
Devel t Company 
SP 


(sarri 


son to Texnt pmet 
The proces " to { 
? 483,130 is empl the prod 
! mina catalyst used im 
hydrocarbons 
U.S.P. 2,483,372. Heavy Gravity Liquid 
Separation of Porous Catalyst. J. W 
‘ayne to Socony acuum Oil Con 
cracking catalyst pat 
identical chem 
sition but vary activity 
1 


hydrocarbon 


substantially 


int are 


with an aqueous 


a quid 
ire mixed 
inter 


numerically 


the maximum and 


particle densities 

The fle 

then 

ch sinks in the 
wal 


f the 


values 


particles ating por 


particles is separated 
aqueous 


U.S.P. 2,483,782. Preparation of Plural 
Silica-containing Hydrogel Catalysts. 
® 1 


Pierce t St la OW Develor 


1000-50000 centit 


b 
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U.S.P. 2,483,850. Process of Reclaiming 
a Contaminated Iron Catalyst. \l. \ 














and D. R. McAdams to Star 
lard Oil Development 


segura 
ompany 

n catalyst, contaminated 
solids tending t 
fragmentation of the catalyst 
present to such an extent that the 
lyst cannot be wetted by 
treated with an 


under conditions 


Powdered ir 
with carbonaceous 
cause and 
cata 
water, 1s first 
oxveen-contaming 
suitable to reduce 
mtent of the 
reent by weight. The 
then cooled to a temperature below the 
boiling point of and mixed 
18-20 percent 
form a morst, 


Kas 
the 
catalyst t 

catalyst is 


carbonaceous c 


5-30 pe 
Waiet witl 
a sufficient am 
by weight) of 
] 


unt (e.g 
water t 
which is sin 
2000-2200" | 


minutes for recovering the 


vosely compacted mass 
tered at a temperature of 
Sows to 2 


catalyst 


U.S.P. 2,483,868. Method of Preparing 
Silica Gel which Involves Atomizing 
Sodium Silicate into Acid. J. R 
Archer and G. Dunn to International 
Minerals and Chemical Corporation 
Sodiun introdu 

in atomized form turbuler 

agitated solution Phe 

sultant and dried 


contains about 94 percent silica 


silicate solution is 
mit a 
sulfuric acid 


gel is washed 


U.S.P. 2,484,258. Hydrocarbon Crack- 
ing Catalyst and Process. G. M. Webb 
and R. W. Moehl to Universal 


Products Company 


On) 


Silica is composited itl 1 metal 
oxide, e.g 
heated at 
and then 


thor ot 


alumina. The composite is 
a temperature 700-1300° | 
suspended in ar ] 


aqueous solu 


amt hydroxide at a 


about 


oniun 
temperature 


sO0 | \ 


not in excess f 
cracking catavlst is htained 
Gelation. 

anstord 


U.S.P. 2.484.284. Process of 
C. I. Glassbrook and R. C. |} 


Vacuun OW Company 


ol capable 
hod 6 . 
f orien 


ulting 





REFINING 





U.S.P. 2,481,570. Refining of 
Hydrocarbons. A. Champagnat t 
les H rol 


In t extra ! 


Liquid 


Crenerale 





BUELL “GOES TO THE TOP 


in catalyst recovery 


ln fluid or thermofor catalytic 
cracking Buell recovery systems have demon- 
strated continuous high-efficiency perform 
ance in all the major refineries. Design infor- 
mation is available on the latest multi-stage 
collectors. Buell Engineering Company, 70 


' ! 7 w Y rk N Y . . . . 
Hine Shest, Sete SG, Mow Vers 3 Engineered Efficiency in 


DUST COLLECTION 


MANUFACTURING IN UNITED STATES AND CANADA FOR SHIPMENT THROUGHOUT NORTH AND SOUTH AMERICA 
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hydrocarb 
tion of al 
taining a 
potassiun 
pl 
acids 


tars 1! 


ved 


U.S.P. 2,481,734. Isolation of Styrene by 
Azeotropic Distillation. K. H. Engel 
to Allied Chemical & Dye Cor 
A hydrocarbor 

and at least o 

aromatic ¢ 

tvlene $ 

mixture 

tropic mi 

aromatic nitropropane 1s sepa- 

rated and 1 vitt substantially 


greater styret nte1 t vered 


U.S.P. 2,481,816. Method of Finishing 
Aromatic Concentrates. J. G. Browder 
R. M. Love, H. G. Schutze, at 


Tannich to Standard | Devel 


a Tha) 
or portion 
a catalytic de- 
treated with 
reatter with 
a manner. 
netal salt of 
is added to 
itment (on 
distilling tl t ltr t ture at tem- 
peratures no igher hat I a 
side-stream of tl ! red aromatic « 
+} 


centrate is obtained w en stabil- 


ized by admixture with an inhibitor 


U.S.P. 2,481,843. Extraction of Aromatics 
with Aluminum Halide-Aromatic 
Complexes. P. H. Holt, Il, and N. 


Menshi t S rd Oil Develoy 


U.S.P. 2,483,492. Purification of Benzene 
and Homologues Thereof. H. J. Hepp 
t Phillips Petr le ( mpany 
Ir - 
tracted it 
complex 
200-480) cal 


claimed 


U.S.P. 2,483,625. Two-stage Azeotropic 
Distillation of Nonaromatic Hydro- 
carbons from Toluene. R. Cubicciotti 


to Union Oil Company California 





How much time 


do your refinery pumps 
gave? 





These two I-R hot-oil pumps at the Magnolia Petroleum Company’s 
Beaumont refinery in Texas saved plenty of time—maintenance 
time. One pump operated over 12 years, the other 10 years, before 
being opened for inspection. And then only minor repairs were 
necessary to put them back on stream. 

The record of these two pumps, both of which, since 1936, have 
been handling oil at 750°F against a high discharge pressure defin- 
itely proves the ‘‘less time out for maintenance’’ feature of 
Ingersoll-Rand pumps ...a feature that helps to reduce over-all 
production costs. Under today’s conditions, this feature is more im- 
portant than ever. 

It’s a good idea to confer with an I-R engineer before buying a 
pump for any refinery application. He’ll be glad to point out the 
features of I-R pumps that mean year after year dependability .. . 
and with the least amount of time out for maintenance. 


Ingersoll-Rand 


Cameron Pump Division 405-10 
11 Broadway, New York 4, N. Y. 


COMPRESSORS « AIR TOOLS « JACKHAMERS * CONDENSERS « BLOWERS « PUMPS 
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Above: An oil field oil-woter emulsion t@oter 
with Palmer Thermometers “on guord 


UST a small part of your )process equip- 
ment, but vital as a heartbeaf¥s your watch- 
ful Palmer Thermometer . . . 


... guaranteed accurate... 


It’s easy to take accurate rea 
Palmer, too. With “Red-Reading-! 


the silvery mercury stands out as 














visible, wide red column. Full length, gtgdu- 
ated scale. 


To look better longer, Palmer Thermom- 
eters are housed in extruded brass cases, 


finished in satin chrome. 


Want full details? Write for catalog. 


PRON 


ARERMOMERERS VAC. 


Mfrs. of Industrial, Laboratory, Recording and Dial Thermometers 


Canadian Plant: King & George Sts., Toronto 2 2515 Norwood Ave., Cincinnati 12, Ohio 
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trope former, such as methyl alcohol 
and by thereafter subjecting the distilla 
tion residue to further azeotropic distil 
lation in the presence of methyl ethvl 
ketone Toluene substantially free from 
non-aromatic hydrocarbons is left in the 
second residue 


U.S.P. 2,483,778. Inhibition of Resin 
Growth from Diolefins. C. F. Morrell! 
and R I Robey to Standard Oil 
Development Company 

Olefinic hydrocarbons with a tenden« 


to form insoluble self-propagating pol 
mers are handled until a small amount 
of such polymer is formed. TI 

is separated trom t olefins and then 


treated witl nt capabl wt being 


s polyme 


added t 1 ! nka eg. a vul 
canizing accel ' \ reby further 
growth of tl ’ ! inhibited. The 
thus treate« | 


vith the 


U.S.P. 2,483,863. Diolefin Extraction. ~ 
W. Wilson to Standard Oil Devel 
ment Compat 


Oletiu 


lefins 

1 hvdr 
ire subjected 
vas £ 
carbons, ar 


eoul 


U.S.P. 2,483,869. Treatment of Hydro- 
carbons. |’. M Arnol ‘ Phil 
Petrol mt 


U.S.P. 2,484,205. Apparatus for Treating 
Crude Oil Emulsions. A. \ 
Candler to ] ' far 

& Manufact 


Details 


U.S.P. 2,484,257. Stabilization 
Substances. R. W. Watsor 


| ' S () ( mi 


U.S.P. 2,484,304. Method of Dewaxitg 
Oil and Continuous Rotary Filter 
Therefor. W. ¢ I ind =H 
| ‘ ' ~ \ ' 


I 






























































o # RETUBING 
DE 


How retubing interruptions can be reduced so you can enjoy longer 
periods of continuous operation 


How labor costs, usually attending the task of retubing, can be reduced 
to a mean 


How life of condenser tubes can be prolonged 


How maintenance costs of condensers can be reduced 


If you want highest efficiency in condenser tube operation for little money— 


4 os 
SG WOLVERINE CUPRO-NICKEL-30% 
ou'll quickly realize the economy of using this particular copper-nickel seamless 
tube, especially if other alloys in the tubes you now have in service are failing because of 
high corrosive conditions. 


Would you like one of our representatives to tell you more about this “different” 
tube? No obligation, of course. Just call or write us for further information. 


WOLVERINE TUBE DIVISION 


CALUMET AND HECLA CONSOLIDATED COPPER COMPANY 
tn cormrPoRAaTEDO 
MANUFACTURERS O SEAMLESS NON-FERROUS TUBING 


1431 CENTRAL AVENUE DETROIT 9, MICHIGAN 
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it’s ALL GRAVER 


FOR PETROLEUM 
PRODUCTS STORAGE J 





CONSERVATION 
AT WORK 














z ry 


“ 


A 


\ aan hua Wy 


Manifolding the vapor spaces of several 
cone roo} tanks to the vapor space of 
the Expansion Roof Tank forms a 
closed system and prevents breathing 
and filling losses throughout the entire 
battery. The record of savings with 
this system is open for your inspection 








NEW YORK © PHILADELPHIA 


CHICAGO 


pom owen # 


iw 


@ Supplying dealer outlets over a 40-mile radius... this major 
oil company terminal is typical of Graver installations from 
coast to coast. 

At this location are ten 33 x 48-foot tanks fabricated and 
erected by Graver — five cone roof tanks for kerosene and fuel 
oil and three cone roof tanks interconnected with two Expansion 
Roof Tanks for vapor saving gasoline storage. 

With the emphasis on conservation it is imperative to 
recognize the value of the Graver Expansion Roof in preventing 
evaporation losses. It is likewise important to rely on Graver 
experience and facilities in the purchase of steel storage tanks 
for gasoline, kerosene, or fuel oil—whether it be field erected 
cone roof tanks or shop built bulk tanks. In any event... for any 


storage requirement . . . get in touch with Graver. 


FABRICATED PLATE DIVISION 
GRAVER TANK & MFG. (0. NC. 


EAST CHICAGO, INDIANA 








Petroleum Refiner—V ol. 2 





CATASAUQUA, PA. © HOUSTON © SAND SPRINGS, OKLA. 
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is conducted along the upper surface of 
this blade. Oil contained in the cake is 
vermitted to pass through the perforated 
blade and is returned to the feed slurry 


U.S.P. 2,484,305. Process for the Sepa- 
ration of Unsaturated Aliphatic Hy- 
drocarbons from More Saturated 
Aliphatic Hydrocarbons. 8B. |. May- 
land and | E. White to Phillips 
Petroleum Company 
\ hydrocarbon mixture containing 

aliphatic unsaturated hydrocarbons witl 

1-2 double bonds and more saturated 

aliphatics is separated into a fraction 

rich in more saturated and a fraction 
rich in more unsaturated hydrocarbons 

The mixture is contacted with a liquid 

selective solvent for the more unsatu 

rated hydrocarbons consisting essentially 

t ethanolamine saturated with tetra 

rthosihecate or of paraldehyde 





ALKYLATION 





U.S.P. 2,482,084. Alkylating Thiophene 
with Sulfuric Acid Catalyst. P. D 
Caesar and P. G. Waldo to Socony 
Vacuum Oil Company, Inc 
Thiophene homologues are produced 

by reacting a thiophene compound with 

hydrogen atom 
in the nucleus in presence of 
aqueous H.SO, f 5-75 percent con 


centration at temperatures of 55-300° ( 


at least one replaceable 


with an a ylating agent 





POLYMERIZATION AND 
CONVERSION 





U.S.P. 2,481,838. Preparation of Syn- 

thetic Rubber Lattices. G. U. Glasgow 
S. Rubber Compan 

1 containi 


is emulsion 


acyiate 


react! 


U.S.P. 2,482,008. Process for Polymer- 
ization of Propylene. F. V. Kleber t 
Sharples Chemicals Inc 
retramethy! ethylene is produced by 

contit n of propylene in 

d in detail wherein 


r boiling ad 


U.S.P. 2,482,137. Process and Apparatus 
for Converting Hydrocarbons. A. H 
S tte to The umus Company 

bons are converted in 

mpact column I 

ontact material in 

cone. The contact 

t l d into the upper 

his zone in a plurality of 

streams delivering onto the 
he column as a series of 
assuming approximately 
repose A stream of the 
charge is applied to the 


particles ot each stream 


UESTION 


SETTLE THE 
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If you are in doubt about whether Centrifugal or Rotary Posi- 
tive units will do the best job of handling cupola air on any 
specific application, you can obtain an unbiased answer from 
R-C dual-ability. 

Because we build both types, in wide ranges of sizes and 
designs, we can make sound comparisons and can recommend 
without prejudice the units whose capacities, pressures, drives 
and other characteristics deliver the best performance. 

Only Roots-Connersville gives you this dual choice. It comes 
from 95 years of designing and building gas and air handling 
equipment, exclusively. 


ROOTS-CONNERSVILLE BLOWER CORPORATION 


912 Illinois Avenue, Connersville, Indiana 


Roors-(jONNERSVILLE 


BLOWERS - EXHAUSTERS - BOOSTERS - LIQUID AND VACUUM PUMPS - METERS - INERT GAS GENERATORS 


ONE OF THE DRESSER INDUSTRIES * * 
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gessively increased during this treat cent by eizht (based on the alkali 


Patents ment effecting m ore complete desorp- metal) of carbon black as a dispersing 
tor \ v-boiling saturated hydro agent. Hydrocarbons eg. aromatics, 


irbon can be used as the non-reactive can be used as e dispersing medium 





gas of the desorbing mixture Mass production t polymers of great 
uniformity and superior properties ts 
U.S.P. 2,483,877. Method and Apparatus made possible by this process 
for Continuous Polymerization. m < 
U.S.P. 2,482,138. Reactor for Thermal Carney t Phillips Petroleum Com U.S.P. 2,483,887. Catalyst Comprising 
Conversion of Hydrocarbons. A. H pat Dispersed Alkali Metal and Alkali 
> tte to | nus Compa t s polymerization of unsatu Metal Mercaptide, and Polymerization 
\ react s n tor thern rat rganic material, e.g. isobutylene Process Employing Said wre tam 
t ! ! rbot t t lie t is effected by applying a W. W. Crouch to Phillips Petroleun 
film of the liquid material ny 
flat supporting belt whicl 
ly ft » a closed vessel 
is subjected to poly 
Details f thie 


U.S.P. 2,482,139 car ' U.S.P. 2,483,886. Catalyst Comprising 
sion. A. H. Schutte 1 ! mus Dispersed Alkali Metal and Carbon 
Inpa Black, and Polymerization Process 
\ lit ' strea ' Employing Said Catalyst. W. W U.S.P. 2,484,384. Polymerization Pro- 
‘ t . t ( ue t Phillips Petrolet n cess. |. F. Levine and | 


Researcl 





HYDROGENATION, DEHYDRATION, AROMATIZATION 





U.S.P. 2,481,921. Catalytic Hydrogena- 
tion of Nephthalenes M. H. Gwyt 
\ nate 


1) 


U.S.P. 2,482,140 Method for Hydro 
carbon Conversion. \. H. & 


U.S.P. 2,482,187. Process for Producing 

Hydrogen-Carbon Monoxi de Gas Mix- 
tures. | \ J s t rd © 
( ' ele 


\ 


S.P. 2,482,877 Polymerization of 
Ethylene. L. Schmerling to Universal 
Oil Prod ts Comp: 

— ™ — U.S.P. 2,483,132. Conversion of Hydro- 


Carbon Gas into Carbon Monoxide 
and Hydrogen. L.. P. Gar 
Texas ( ‘ 
U.S.P. 2,482,284. Production of Oxy- 
genated Compounds and Liquid Hy- 
drocarbons from Hydrocarbon Gases. 
\f sel 2 | \ Phinne ¢ 
S a) & Gas ¢ 


U.S.P. 2,483,487. Separation of Volatiliz 
ible Metal Halides from Adsorbents 


U.S.P. 2,483,485. High ae Fluids 
Solids Sechangee. I to Star 


‘) pr 


U.S.P. 2,482,866. Production of Carbon 
Monoxide and Hydrogen. |. A. Phi: 





anywhere in the 


design patterns of all petroleum processes 
—reproducible ny desired capacity 
t 


engineering, ulti-deta 


tween design and construction all coord 


ed step be 


toward 


by experienced planners 


t ~g satisfied refiner 


fabrication facilities in any 
FW plants move the job alor 
construction experience on 

mplet process units in many 


of the world 


FOSTER WHEELER CORPORATION 


> 500 





Analytical Distillation 


Complete pilot plants and labo- 
ratory facilities are available to 
the chemical and petroleum in- 
dustries for either independent 
or collaborative investigations. 


Poster WitreLERe Commotion 
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lrawn and passed into an elevated reac- 
tion zone of fluidized solids comprising 
synthesis catalyst with an average par- 
ticle size appreciably greater than 80 
microns to about 2500 microns. Volatile 
reaction products and 


I reactants are with 
drawn from this zone substantially free 


of entrained cataivst 


U.S.P. 2,483,494. Catalytic Converter, C 
I Kleiber, DD. L. Campbell, D 
Stines, and C. C. Nelson to Standard 
Oii Development Company 
Che reactor claimed in detail is useful 

tor carrying out high temperature short 
time catalytic reactions, particularly the 
lehydrogenation of butanes to form 
butadiene with maximum yield. The re 
action time and the time the reactants 
and products are maintained at high 
temperature are closely controlled in 
this react 


U.S.P. 2,483,512. Hydrocarbon Synthesis 
Process Catalyzed by Oxidized and 
Reduced Iron. A. Voorhies, Jr., and 
J. J. Owen to Standard Oil Develop 
ment Company 
\ mixture of CO and H; is contacted 

under synthesis conditions with a cata 

lyst prepared by oxidizing powdered iron 
at a temperature of 600-900° F. and 
reafter reducing the product with a 
i-containing gas at the same 
The pre duct obtained is 

xygenated hydrocarbons 


U.S.P. 2,483,771. Two-Stage Process for 
the Synthesis of Hydrocarbons. C. H 
Holder to Standard Oil Development 
(ompany 
\ mixture of CO and H; is contacted 

under synthesis conditions with a dense, 

turbulent mass of a finely divided iron 
catalyst promoted by alkali metal salt 

The withdrawal product stream con 

ains entrained partially oxidized iron 
cataylst particles of less than fluidizable 

Size I talyst particles are scrubbed 
ym thi tr with a liquid forming 

a slurry witl particles. This slurry 

is introduced i a second CO-H,-syn 

thesis reaction zone where further 
amounts of hydrocarbons and oxygen- 
ated hydrocarbons are produced by 

I i hut form catalyst work 

hase operat 


U.S.P. 2,483,929. Catalytic Hydrocarbon 
Conversion. J]. R. Owen to Phillips 
Pe “ leum Company 
Hy car mn are subjected to de 
genating nditions in the presence 
a catalyst comprising 5-20 percent 

5-40 percent CriQOs, and 40-90 per 

ALO l catalyst is formed by 
l r salts of these metals 

vater not substantially 
at required for obtaining 
Alkali is added to 
amounts insufficient 
precipitatior f the metal ion 

but sufficient to form the 
vdr lL Afte mixit the hydrosols 
sufficient alkali is added to coprecipitate 
completely the 1 t drous oxides 
vhicl are gt uall ( to about 

“MH” ¢ t t | mversion 
e metal oxide new dehydrogena 


catalyst reat resistance to 
lestruction of iorphous gel struc 
re ind exhibits a lar surtace area 


unit of mass 


U.S.P. 2,484,249. Preparation of Gas 
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M'ALEAR 


No. 1500 PILOT 



































et ae 
Here’s the ultimate in accuracy of control for pressure reducing, 
back pressure, pressure relief, vacuum, vacuum relief, pump 
governor regulation or boiler fuel governor service. It is the 
new McAlear 1500 PILOT which reduces hysteresis to a mini- 
mum through use of a spiral sensitive spring in place of the 
conventional “C” gauge spring. 
The No. 1500 PILOT may be mounted either 
above the valve it operates or remotely on a panel 
(surface or flush) without alteration. No tools 
required for adjustment of throttling band or for 
conversion from direct to reverse action. 
Installed with the McAlear No. 115 or 116 
Diaphragm Motor Valve (left), it gives you a 
completely coordinated “package” for sensitivity 
control. Write for bulletin No. 150. 


MSALEAR Mfg. Co. 


1905 SOUTH WESTERN AVENUE 


CHICAGO 8, nunors 
¢ 
contro Ss 


STEAM WATER AIR OIL-GAS 
REPRESENTATIVES IN PRINCIPAL CITIES 


AN INDEPENDENT MANUFACTURER FOR OVER 40 YEARS 





mipany Publication 








BUILDERS OF OUTSTANDING PUMPS SINCE 1869 


8001 
Turbine Drive Horizontal Split Case 
8000 C Multi Stage Centrifugal Pump 


Motor Drive Horizontal Split Cese 
Double Suction Centrifugel Pump 


4049 A 
Two Stoge a p ad Centrif- 


Pump Turbine Drive Close Coupled Cen- 


trifugel Pump 


aa 2352 B 


Single Style, P ‘on ll Pattern 
ow 5 he. ors Plunger Pattern Steam Pump 


PI? Ces i 
) } 
So 
3918 5033 
Horizontal Duplex, Double Acting, 


Ourable ra Packed Piston Pat- Side Pot, Piston Type, Oil Bath 
tern Steam Pump Power Pump 


EsTastisHeo s869 


DEAN BROTHERS PUMPS /NC. 


/NDIANAPOLIS /ND. 
322 W. Tent ST. 


Durable Duplex, Outside End Packed, 
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ISOMERIZATION 





U.S.P. Re 23,151. Isomerization of Cy- 
cloparaffins of Nonhydroaromatic 
Structure. R. M. Shiras, A. C. Nixon 
ind C. H. Deal, J to She Develoy 
tent | 


U.S.P. 2,482,145. Method for Isomeri- 
zation. |. A. ©. Antheaume t . 


' ni 
pant 





HEAVY OILS AND WAXES 





U.S.P. 2,481, 487. Lubricating Composi- 


tion. » | \ : tor She Dew 


U.S.P. 2,481,498. Preparation of Drying 
Oil by Polymerization of Olefins. | 
H nell to P ips Petroleun ; 


is | } 
i 100-200 
ploved before, for a period of 15 mit 


ne nur I iW I rormed 


U.S.P. 2,481,585. Lubricating Oil Com- 
position. M. W. Freeman 
\ mineral lubricating il has me 


ated theren mplex 


m Refiner—lI ol 
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ENGINEERS » MANUFACTURERS +» CONSTRUCTORS Tae ae te 


Mn today’s market for high octane product. 


At a catalyst cost of only a fraction of a cent 


per barrel, a simple Perco Desulfurizer will remove 
90 to 100 percent of the sulfur from sour natural 
gasoline. Desulfurized stocks gain up to 12.9 octane 
numbers at the 3 mi TEL level and maintain high 
lead response when blended with straight run or 


cracked gasolines. 


The many installations prove the design, construc- 
tion and operating features of Perco Catalytic De- 
sulfurization. Operating cycles are long, eliminating 
the need for costly automatic control equipment. 
Yields are high with less than 0.5 percent volume 
loss customary between raw and finished storage. 


*A SERVICE MARK 


PHILLIPS 


PERCO DIVISION - 


PERCO CATALYTIC 
DESULFURIZATION 
IMPROVES 
@ OCTANE RATING 


® BLENDING VALUE 
@ MARKETABILITY 


OF SOUR 
NATURAL GASOLINE 


Our Perco engineering staff will gladly study your 
sour natural gasoline situation. We will suggest a 
Perco Octane Insurance Program to improve the 
sales appeal of your product both now and in the 
future—by using the Perco Catalytic Desulfuriza- 


tion Process. 














Perco Catalytic Desulfurization Process 


PETROLEUM COMPANY 


CHEMICAL PRODUCTS DEPARTMENT 


BARTLESVILLE, OKLAHOMA 
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SOLID 
product obtained from an organic nitro- 
gen base, a monocarboxylic acid, and ST € E L 
an oxidized mixture of an organic sul- | 
fonate with a hydrocarbon lubricating ROTOR 
body. The lubricant has extreme pres- 
sure properties 


U.S.P. 2,481,859. Diesel Fuel. P. Miller 
to Standard Oil Development Com- 
pany 
\ fuel for compression ignition en 
Bee 


gines of the Diesel type consists of a 
hydrocarbon fuel containing .025-5 per- 
cent of tert. butyl perbenzoate. The ad 
ditive is stable in storage and increases 
the cetane number of the fuel sufficiently 
so that it can be used in high speed 


engines 


le in 

U.S.P. 2,482,517. Corrosion Inhibiting avellen nge 

Composition. K. F. Schiermeier and ; singte oO 

W. E. Heinz to Shell Development types UP 

Compa 4 ximately 

pany. : appr? rs 

\ mineral oil composition contains at r 1200 HP rating: 
least 0.5 percent by — of a partial } A Center sup~ 
ester of an acyclic polyhydric alcohol ! ; . s 
and an aliphatic acid with 10-40 ( ! . i" — yrted —, 
atoms. The partial ester has at least two t 7 . 3 | “8 “7 , nee availe d 
free hydroxyl radicals separated from = | hen require. 
each other by not more than 3 directly . ‘ . 
connected atoms and has a melting 
point below 200° F. This additive is 
solubilized in the mineral oil by an oil ae : . Turbine shown above is 
soluble salt of an organic sulfonic acid ' one «i 24 ordered to drive cen- 
The composition is storage-stable, th« trifugal pumps designed to deliver 
additive imhibiting corrosion 100 BHP at 3600 rpm with steam at 850* 

— 850°F. total temperature exhausting against 

U.S.P. 2,482,762. Lubricating Composi- 42*® gouge back pressure. 

tions. M. B. Goren to Shell Develoy 

ment Company 


\ liquid hydrocarbon contains a @ SIMPLE DESIGN FOR ACCESSIBILITY 


stabilizing amount of a P- and S- cor 


° 
t ing reaction product < ae . . . 
aining reaction product obtained by re Inlet and exhaust connections are located in lower half of casing 


acting phosphorus sulfide ane a cyclic 
ketone fraction with at least 12 C atoms which is horizontally split to allow easy access to all internal parts. 


The additive prevents deterioration po Rotating unit including bearings and governor head may be re- 
improves the anti-wear properties of the 


hydrocarbon oil moved without disturbing alignment of the unit. 





U.S.P. 2,483,270. Lubricating Composi- 
tion. P. W. Fischer to Union Oil @ RUGGED CONSTRUCTION FOR RELIABILITY 
Company of California 


aera lubricating - “gene a Whiton rotors are made from a solid steel forging with semi- 
small amou of an oil-soluble meta 


1 
n product of a phos circular buckets milled in the rim to give strength where it is 
xide with a sulfonic needed. End thrust is minimized because the path of the steam 


duct is obtained 

nic acid with 3-50 

recent of ti hosphorus compound 
t 100-400 he additive improves the 


ibricating properties under conditions @ SAFETY DEVICES FOR TROUBLE-FREE OPERATION 


t severe service 


1 





is always at right angles to the shaft. 


: Standard equipment includes Constant Speed Governor with 
oS See it & one V-Ported Governor Valve . . . Emergency Governor with 
Corporation. — , Independent Valve ... Steel Plate Steam Strainer . . . Two oil 


rings per bearing supplemented by water cooling . . . Sentinel 
Type Casing Relief Valve . . . Additional accessories available 


as required. 


U.S.P. 2,483,499. Lube Oil Additives THOUSANDS OF SATISFACTORY INSTALLATIONS SINCE 1911 


and Preparation Thereof. . Lieber 

a \ Cashman to Standard Oil Write for complete information 
mpany 
d pre it 1 om 
sdditive Paget es WHITON MACHINE COMPANY 


be used under higl NEW LONDON CONN U.S.A 


Devel 


, also makers of Fine Lathe Chucks * Geor tring Machines * 
nuclear 
certain Production Milling Machines * Centering Machines 








Patents 














U.S.P. 2,483,505. Compounded Lubricat PETROCHEMICALS U.S.P. 2,483,753. Copolymer Composi- 
ing Oil K ; 1. GM tion. f. S. Carsw nd R Haye 


: 7 ) ‘ ULS.P. 2,481,583. Condensation of Ole- "A her 


finic Compounds with Hydrogen 
Sulfide. | or ul J. L. Eator 


Cher 


ai : R | 
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U.S.P. 2,484,942. Halogenation of Ali- 
phatic Conjugated Diolefins. P. Mah 
to Pul | Industries, Inc 

: \liphat 

U.S.P. 2,481,826. Process for Making t ' 
Aliphatic Nitriles. | by t 
\ 1 & Dye snemnel 


U.S.P. 2,483,571. Reaction of Organic 
Substances with Phosphorous Sesqui 
sulfide \ N 


Ps 


U.S.P. 2,484,268. Allyl Thiophene 
U.S.P. 2,482,285 Diolefin-Styrene-Al- Caesa | Ra ts 
kenlethenyl-Carbinol Tripolymers. ‘ S \ ‘ mi 
MI r } | | ’ | 
. X 
\ 


U.S.P. 2,483,800. Grease Composition 


U.S.P. 2,484,702. Hydration of Olefins 
| } | , P me Pet 

U.S.P. 2,482,438. Acetylene Manufacture 
s Pet 


U.S.P. 2,483,859. Antiring-Sticking Lu 
bricating Composition. M 





DESULFURIZATION 





U.S.P. 2,483,049. Halogenation Process 
* ne. Eee to & U.S.P. 2,484,381. Purification of Carbonyl 
Sulfide Contaminated Hydrocarbon 

| son at rf 


Gases. \. | ‘ . Ss 2 


H 


U.S.P. 2,484,146. Lubricating Composi 
tion 


U.S.P. 2,483,566. Catalytic Acylation of 
Aromatic Compounds. R. BE. ‘Thor 
| < (>) ** ts ( 


] 


Magnolia Names Foremen 


Cie 
ne ! t 


U.S.P. 2,484,728. Wax Separation 


U.S.P. 2,483,903. Process of Preparing 
an Addition Product of 1,3-Butadiene 
and Furfural. G. Herb eimer t 
| s Pet eur ( ! 
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M-40 Recording Liquid Level Controller 


3-Element Control for 
Boiler Feed Water with 
ONLY 2 INSTRUMENTS... 
NO AVERAGING RELAYS 


Here's an opportunity to simplify boiler feed 
water control . . . and make it more depend- 
able too. With this Foxboro system on a boiler 
of high steaming rate and low drum capacity, 
you get all the advantages of 3-element con- 
trol, plus ratio-setting automatically adjusted 
by boiler water level. Ratio setting is undis- 
turbed by the temporary effect of “swell” or 
“shrink” caused by sudden load changes. 


ia 











VARIABLE SPEED 


BOILER 








M-40 Recording Steam Flow/Water Flow Pneumaticset Ratio Controller 


This new standard of simplicity and de- 
pendability in boiler feed water control is 
made possible by two Foxboro Instruments, 
the M-40 Recording Steam Flow/Water Flow 
Pneumaticset Ratio Controller and the M-40 
Recording Level Controller. The flexibility of 
Pneumaticset is outstanding . . . making the 
following combinations available almost in- 
stantly: (a) full automatic—steam flow/ 
water flow ratio controlled, with ratio set by 
level; (b ) semi-automatic—steam flow/water 
flow ratio controlled, with ratio set by hand; 
(c) remote manual—feed water valve man- 
ually positioned from instrument. 


Engineering data are available to help you 
check and compare this system. Write The 
Foxboro Company, 74 Neponset Avenue, 
Foxboro, Mass., U. S. A. 


THESE M-40 FEATURES INSURE UNUSUAL RELIABILITY 


1. Unmatched ease and stability of adjustment 2. Emergenc y-proofed— instrument can be dismounted without disturbing 


manual control panel 3. Self-aligning ball linkage 


pinch clip for easy removal 4. Main and sub-assemblies inter- 


changeable with those of other M-40 Controllers 5. Precision-built, inside and out 6. Proportional band setting, 0 to 200, 
either direct or reverse action made by turn of dial 7. Wide range variable reset resistance, 0.1 to 50 minutes, without 


use of needle valves or lengths of capillary tubing 


0), 5 0) 5 


REG. VU. S. PAT. OFF. 


, 1949 1 Gulf Publishing ( 


mpany Publication 


RECORDING - CONTROLLING - INDICATING 


INSTRUMENTS 











NEW EQUIPMENT and For copies of manufacturers’ literature or more 


information about products described on these 
i pages write to the address shown, using the 
Manufacturers Literature cutie: detain au tius dated 


insulation Materials (item 646) ns t ransmiitte t Floor Plate (item 649) 


} 








mpany ns 
nt W-96, referrir 


EUM REFINER item 


Atomizing Valve (item 650) 
For use o1 


rating heaters, vact 





What 
(lo We meal... 


HONELL 
SARI? 





Service is something you can’t see, smell or touch. You doing of another job, but rather the active desire to put 
can’t pick it up, inspect it, test it and say, ““This is good the things that research discovers to work serving you. It 
service.” No—when you buy service you buy certain is this sincere wish to help that has given Dowell the 
intangibles that are your insurance of good performance— knowledge, experience and dependability that are back of 
good service. What are these intangibles? Knowledge, every job. 

experience, dependability—those are the things you buy 


- Perhaps you have a problem Dowell can solve. We'd like 
. the things that Dowell sells. Ps 3 F 


to try. Plants in many industries have found it profitable 
Dowell is a service organization . . . specialists in the to use Dowell Service for preventive and regular mainte- 
chemical cleaning of boilers, heat exchange equipment, nance cleaning. That’s Dowell Service—chemistry at work 
lines and piping, water wells and other types of industrial for you. Call Dowell today. 

equipment. A subsidiary of The Dow Chemical Company, 

Dowell exists only to serve—to bring to industry, through 

its service organization, the applied benefits of chemical Specialists in the use of chemicals to remove deposits 
discoveries. All the research at Dowell and at The Dow from steam generators, condensers, heat exchangers, 
Chemical Company is good research only if it helps you. cooling jackets, water wells, water and product lines, 
Dowell men are trained in that concept— Dowell equip- gas washers, filters, towers and other industrial 
ment is designed for that purpose. It’s not just the physical equipment. 





DOWELL INCORPORATED - TULSA 3, OKLAHOMA 


SUBSIDIARY THE DOW cwemecat COMPANY 


New York 20 Cleveland 13 Wichite 2 Hamilton, Ohio 
Boston 16 Pittsburgh 19 Oklahome City 2 | Charleston 27, W. Va. 
Philadeiphio 2 Detroit 2 Houston 2 Salem, illinois 
Baltimore 18 Chicago 2 New a 12 Borger, Texas 
Wilmington 99 St. Lovis 8 Ft. Worth Midland, Texas 
Richmond 19 di hi Sh + Wichito Falls, Texas 
Atlanta Lovisville Anniston, Alabama lefoyette, La. 

Buffalo 2 Kanses City 8 Mt. Pleasant, Mich 


Long Beach, Oakland, Casper: Dowell A iate—! ic s, Inc. 














} hs Banks are C lena 


: ~. NOT THE PRICES! 


P. osey is Equipped fo Deo the 


Complete Hob - . from (1) Design 


to (2) Fabrication to (3) Erection 


Posey Iron believes that there’s no need 
to elevate prices on elevated tanks. Posey 
long ago adopted its own inflation resis- 
tance program .. . has never raised prices 
simply to follow the “trend”. Instead, 
Posey engineers bear down to eliminate 
cost-padding frills and unnecessary steps 
of construction . . . overlook nothing that 
will permit estimates that are low for 
workmanship of high integrity. 


Posey tanks are welded steel through- 
out . .. with no rivets where corrosion 
might gain a foothold. With interior sur- 
faces as smooth and curved as those of a 
fine ball bearing, Posey Tanks are leak- 
free . . . corrosion resistant. 





Let us know your conditions and we 
may be able to show you how Posey elevated storage tanks can increase capacity ... aid 
production . , . reduce maintenance . . . and perhaps eliminate expensive equipment. 


Write today. No obligation. 


POSEY IRON WORKS, INC. 


formerly LANCASTER IRON WORKS, INC. 
\ LANCASTER, PA., U.S.A. 


TANKS TEES 

WROUGHT IRON, STEEL ELBOWS 

AND ALLOY STEEL PIPE AUTOCLAVES 

O. D. PIPE STEEL PLATE CONSTRUCTION 








laimed to give accurate and sensitive where pumped liquids contain little, if 


ontrol characteristics, regardless of line any, lubricating value. It is claimed that New Equipment 

pressure the installation of one of these seals 

For further information write Belco saves the cost of special seal o1l systen a 

Industrial Equipment, Division, Inc., with their pumps, control valves and broaches on the standard ee Sere 

103 lowa Avenue, Paterson 3, N. J., instruments sizes. Heretofore, the company manu- 

referring by number to this PerroLeUM For a copy of the bulletin write Byron factured thread-forming broaches rete 

REFINER item Jackson Company, P —- Division, tional sizes in the U. S. coarse and U. $ 

rerminal Annex Box 2017, Los Angeles fine threads in sizes from % inch diam- 

Mechanical Seals (item 651) 54. referring by number to this Perro- te! upwards. The tool feeds one con- 
LeEUM REFINER item tinuous clip out of the hole 

For further information write Shear- 

Industrial Phones (Item 652) cut Tool Company, P. O. Box 746, Re- 

seda, Calif., referring by number to this 

PerrOLEUM REFINER item 





The United States Instrument Cor 
poration of Summit, N. J., has announced 
a new catalog which describes the com Pumps (item 654) 
pany’s new line of sound powered telc 
phones for industrial and mine use. Ap 

wed by the Bureau of Mines for use 
vhere explosive atmospheres are pres 
nt, these stations operate up to 30 miles 

ithout batteries or any outside power 

r either talking or ringing circuits 
acl Station consists tf a hand set 
unted on an aluminum case which 
ntains a 1200 cycle magneto generator, 
howler unit with connecting horn for 
gnaling, the necessary terminal blocks 


and, if selective ringing is desired, a 
rotary selector switch. Common-talking : 
selective-ringing up to 24 stations, or an | 


Byron lTacksot pany P unlimited number of common-talking 
heectes in introducer three typ é common ringing stations, can be used 


4 


4 By eliminating all metal in parts 
mechanical seals for utrifugal pumps For further information write United which can come in contact with fluidg 

Type U, single seal with stationary »tates Instrument Corporation, 409  heing pumped, the “ceramic wet-end 
face of carbon; type L, “a single, in Broad Street, Summut, N. J., referring pulsafeeder chemical proportioning 
expensive and low-pressure single seal by number to this PerroLeuUM REFINER pump, developed by the Process Equip- 
lesigned for small pumps handling cold item ment Division of Lapp Insulator Come 
water or bulk atior roducts where pany, Inc., greatly increases the scope 
emperatures do not « Bon 110° F. and Broaches (Item 653) f corrosive liquid control. It allows fot 
pressures do not ex¢ 150 psi., and type use in forming macl ine screw siz successful handling of all concentrationg 
B, an oil-lubricated double seal designed hrea Shearcut Tool Company has of acids, other than hydrogen fluoride 
for } } ‘ 


igh pressu 1 service produced smaller type thread forming and all metal salts other than strong 





Ground Joint Bar Stock Type 


T-120 — 1" Ball Type Ground Joint 

— 3/8" bore for #14 Gauge Thermocouples 
T-121 — 1" Ball Type Ground Joint 

— 13/64" bore for #20 Gauge Thermocouples 


FLOWLINE Si tainless STEE L 1-122 — 14" Ball Type Ground Joint 


— 3/8” bore for #14 Gauge Thermocouples 
WELDING FITTINGS T-123 — 1%" Ball Type Ground Joint 
see — 13/64" bore for #20 Gauge Thermocouples 

For all Corrosion-Resisting Applications Sizes: 8”, 10, 12”, 15“, 18 and 24” 
immersion length. Special orders up to 48” 
T-120, T-122 only). 
Wall Thickness: 0.187” (T-120, T-122); 

0.179” (T-121, T-123) 

. * * 














TRINITY manufacture 


srotecting wells for the primar 
F } f 


ype 





lement folltype ftempe 
ng, recording and 
1-120 Series ‘ 
TRINITY Ground Joint 


: ‘ Bor Stock Thermowell 
The Most Complete Line of Stainless Stee! ~~ ing Fittings SEND FOR your copy of new 


“gre i r 
WELDING FITTINGS corp. oo = - Illustrated TRINITY catalog 
m? Send for Bulletin 5-310 TRINITY EQUIPMENT 
ode. Meee — CC CO RP ORATION 


498 Westfield Ave.East Roselle Park, N.J 
THERMOWELLS and Other Specialties for the Process Industries 


' wide range of industr 
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Stops salt plugging 

Reduces HCl evolution 

Decreases hard coke formation 
INSURES Cains on-stream time 
EFFICIENT Reduces maintenance expense 


REFINING Increases equipment efficiency 


Preliminary desalting survey 


PROVIDES 
COMPLETE Laboratory pilot tests 
SERVICE Competent plant design 


Construction consulting service 
Start-up assistance and instruction 


Continuing on-call service 


TRET-O-LITE 


TRETOLITE COMPANY 


Manufacturing Chemuats 


ST. LOUIS 19, MISSOURI © LOS ANGELES 22, CALIF 


| DESALTING | DEHYDRATING 





caustics, chlorinated hydrocarbons, halo 
gens and liquids which must be kept 
sterile or free from metal ion contami 
nation. In this model, reagent-head 
valves, and valve housing are armor 
encased solid porcelain; gaskets, valve 
seat, and diaphragm are of inert fluor 
inated hydrocarbon plastics. Teflon and 
Kel-F). All standard pulsafeeder sizes 
ire available in the new head construc 
tion—capacities up to 330 gallons pet 
hour 

For a copy of Bulletin 295 write Lapp 
Insulator Company, Inc., Process Equip- 
Division, LeRoy, N. Y.,, referring 


by number to this Perroteum REFINER 


ment 


tem 


Gate Valves (item 655) 

Design features of bronze gate 
screwed and flanged ends are de 
scribed with a large sectional drawing 
in The Kennedy Valve Manufacturing 
Company's Circular 102. Service ratings 
and a comprehensive table of sizes and 
dimensions are also included. Features 
include deep-rim mallable iron, non-heat 
ng, non-slipping handwheel, and gland 
stuffing box 

“or a copy write The Kennedy Valve 
Manufacturing Company, Elmira, N. ¥ 
this PerroLeuM 


valves 


with 


type 


referring by number to 


REFINER item 


Fractionating Tray (item 656) 

The pertormance ol Koch Kaskade 
trays in distillation, absorption and 
liquid-liquid extraction is described in 
Bulletin 525 published by Koch Engi 
neering Company 

For a copy write Koch 
Company 335 West Lewis, 
Kans., referring by number to 
PerroteumM ReFiIner item 


Engineering 
Wichita, 


this 


but of to SIAPK 


= 


BIGGEST STEAM TRAP NEWS 
Ma b0 yeas / 


Dvue-Step Leverage — can 
save thousands of dollars 
annually for steam trap users 
--- in lower initial costand 
greater drainage efficiency. 


OUO-STEP LEVERAGE NOW AVAIL- 
ABLE IN THESE CLARK STEAM TRAPS 


Diaphragm Seals (item 657) 








Nine seals are 
offered by 


with any 


types of diaphragm 
Mansfield & Green for use 
make pressure instrument 
rhis line is intended to assist the in 
creasing use of instruments 
corrosion or clogging in the 
and process industry. Cross section of 
[ype A is shown with pressure gage 
he unit is pipe mounted (1) exposing 
the diaphragm (2) to the process pres 
sure. The thin flexible diaphragm trans 
muts the pressure to the solid 
liquid fill (3) to operate the bourdon 
tube of the instrument. The bottom (4) 
f the cleanout type can be removed 


che mic al 


process 


subject to 





New Equipment 





for cleaning where the service clogs the 
space under the diaphragm. Plain type 
B consists of parts (4) and (5) and does 
not include part (6). The seals are avail 
able in plain type for non-clogging cor 
rosive service or cleanout type for clog 
ging service 

For further information write Mans 
field & Green, 1051 Power Avenue, 
Cleveland 14, Ohio, referring by number 
to this PerroLeumM REFINER item 


Gas Flow Meter (item 658) 


A new variable-area flowmeter known 
as the “Floguide” has been developed 
by Fischer & Porter Company. The 
tapered precision-bore meter 
ing tube and the “float” are 
fabricated from stainless steel 
The metering tube is brazed 
to the cast iron inlet and 
outlet fittings, permitting sim 
ple and attractive panel in- 
stallations. The Floguide 1s 
available in capacities rang- 
ing from 45 to 16,000 standard 
cubic feet of carbon dioxide 
per hour, 200 to 76,000 SCFH 
hydrogen, and comparable 
capacities for other gases 
Although primarily designed 
for low-pressure service, 

Floguide meters can be fur 

nished to withstand 600 psig 

working pressure in all sizes 

Maximum operating temperature is lime 
ited by the properties of commerciallye 
available packings 

For further information write Fischer 





Pump Packing Troubles 


may mean costly shutdowns. Packing trou- 


bles ALWAYS mean higher operating 
costs. Have you tried Centrifugal Pumps 
which require NO packing? Most satis- 
factory for pumping acid and other cor- 


rosive liquids. 








"71-0", "00-0" SERIES §°°1800-0 


1900-0" “SERIES 


INCREASES TRAP DRAINAGE CAPACITY OVER 100% 


Descriptive Bulletin on Request 


THE EDWARD SOPH CO. 


Tulsa 5, Okla. 


202 E. 18th St. 
Phone 3-6659 


Houston 2, Texas 
726A M&M Bldg. 


STEAM TRAPS AND FLUID CONTROLS Phone Charter 4-8189 


THE CLARK MANUFACTURING CO. +1830 E. 38th St. + CLEVELAND 14, OHIO 











ver, 1949—A Gu ‘lishing Company Publication 








New Equipment 





‘orter Company, County Line Roa 
Pa. referring by numbe 
this Prrro.eumM ReFiNer item 


Hard-Water Test (Item 659) 

W. H. & L. D. Betz have develope 
a new simple hardness test for wate 
iunalysis which is more accurate than the 


100K MOM, NO FEET! analysis wl 

soap method and considerably more 
rapid. This test is a convenient titration 
method employing a color indicator. Be 
cause of the simplicity t this new 
method, accurate results can be obtained 

ith non-skilled personne! 
I ‘ mies data write W. H. & 
“LOOK MOM l ID. Betz, Gillingham & Worth Streets 
PI or gg 7 24, or Betz Laboratories 

, f c aioees treal 1 l 


ba .M , Canada, referring 


NO TEETH!” be center w ae heenaen Ree 


anny Cleaning (item oon 
" +g: thod ot showing 
.. The gages specified on the above order oul cieies ameae’ ‘tik: ainsi “ania le 
are to replace standard clock gear movement : t has been devise J by Bethle - 
F paratt MATIN ellertown, . 
type now in use to indicate pressures in sev- Aaa gp ae cg an EBs someon 
eral of our chemical processes which are sub- These samples, held within corrugates 
: ‘ steboard, illustrate “before and after 
ject to considerable pulsation. From previous Antal elgg jy 120 aerate Tia gcd si 
a CXATN pies ‘ ba V ’ arnt ated The 
experience the writer has found the Helicoid hich has been -cleaned in the 
nm = ‘ nv's oxiher and type “T filter 
movement to be far superior to the old type. snies and i Ral ace 
it hlehet pparat Compat 


Signed by a Plant Superintendent 7) nasal pane a er ae 
Name of company on request ) mber to tl Ir rROLEUM 


Ket NES 

Filter Sluicing (Item 661) 
@There’s only one reason why a plant super- 

intendent would consider HELICOID gages ‘‘superior”’ 

to others on a tough application. 


They save money! 


Of course they have to be dependably accurate— 
long-lasting—easy to calibrate. Those are the advan- 
tages that add up to lower cost per gage, per year. 
And the more gages you use, the more substantial the 


saving. 


Send for your copy of the new HELICOID GAGE 
catalog now. 


_ Only Helicoid Pressure Gages 


have the Helicoid Movement 


HELICOID GAGE DIVISION 


® AMERICAN CHAIN & CABLE 
Bridgeport 2, Connecticut 





WHERE THERE’S A PUMP IN YOUR PLANS 





DO YOU HAVE THE 
LATEST PUN.P DATA? 


Informative Engineering Bulletins 
Available From Peerless Pumps 


Plan with Peerless Centrifugal Pumps _,* 


Pumps perform. Request data by 


Bulletin umber 


are a few of the services Peerless 


From plan to plant there's a Peerless transferring and filtering. They can 


horizontal centrifugal pump that meets __ handle volatile L-P Gases or tricky acid 
Pump Service Bulletin No 


your needs. For the diversitied, contin basic and salt solutions. They can move 


services of private industries iquids at high temperatures ocr they Water Supply B-1300 
), , " ' ) j 
Peerless Pumps can provide water (or toam) tor Under Socn Deataatinn B-1500 


oved advantages in ‘ ipproved fire protection. Duty 


Chemicals and Oils B-810 


ction tor extended ’ ttent or continuous; both 
rative economy ingle ar multi-stage units, with the Vaporous Liquids B-2201 


} t j r r hl 
flow lines, Peerless y drive you desire, are available, Butane-Propane B-2200 
{ r » meeting head and capacity 
incorporating the I 
Boiler Feed ’ 
conditions mp and driver are cng! 8-30 





iraulic practice - 
versatility and f as a unit. tested in a modern Sewage and Solids B.154 
for peerle Iraull laborator that duplicates Hi-Pressure B-310 
Id condition o match « 

Acids and Caustics D.2400 
Si ale ea cad irchasers’ expectations 
c t J s § » n 
¢ pumy ve ; Process Services B-803 
ngle stage, double suction Plan with Peerless for all your needs 
All-purpose Pumps B-2301 


il purpose Type A pumps, a for pumps. Peerless field and sales eng 


nprehensive line of Peerless pumps neers are located in all principal cities 








flering a capacity range from 50 to to help you whenever and wherever 


t 


60,000 gpm. There are scores of other there's a pump in your plans. For pum; 
Peerless types, hundreds of other Peer engineering information or service 
less models for thousands of pumping call on them, or if you prefer, write for 
applications. Peerless furnishes hori the latest pump engineering data. Th 
zontals for handling solids in suspen chart at the right lists a number of the 
sion as well as tor clear liquids. Ther« types of Peerless horizontal pump bu eer @Ss 
re pumps for boosting, circulating letins in which you will be interested 
VERTICAL AND HORIZONTAL 

PEERLESS PUMP DIVISION \ 
FOOD MACHINERY AND CHEMICAL CORPORATION 

District Offices: New York 5,37 Wall! St.; Chicago 40, 4554 N. Broadway; St. Louis 8 


3908 Olive St.; Atlanta Office: Rutland Bldg., Decatur, Ga.; Omaha, Nebr., 4330 
Leavenworth St; Dallas 1, Tex., 3905 Elm St.; Fresno, Calif.; Los Angeles 31, Calif 
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v ization Unit (item 663 
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i n 
ay ailable rT 
urther int 
rporati 


are avail- Sivalls sryson, Inc., 720 Delaware, 
300 hp Kansas « City Mo., referring by num 
te Black, ber to this Perroteum Reriner iten 





Nicholson Steam Traps 


cur KETTLE TIME 30% 


1 a For Leading Processor 


Records of a recent installation of Nicholson 
steam traps, by a large processor, show they 
cut kettle time 30%. For example, one opera 
tion was shortened from 65 to 45 minutes 
Nicholson units keep equipment full of live 
steam because: 1) they operate on lowest 
temperature differential; 2) have 2 to 6 times 
average drainage capacity, Also record low 
for steam waste; and maximum air-venting 
capacity. Widely specified for preventing damage to r further i 
thin gouges of heat transfer units; eliminate cold chi mera & Instrument ¢ 
blow im unit heaters t oast Divisior 93 We s 
HIGH-PRESSURE FLOATS al reet ‘asadena, Cal ri 


Stainless. monel steel or this ne M Rer NER iten 


plated steel. Welded. In . = Arc Welding (item 668) 


all sizes and shapes; for 
Au t gas-shielded 


operating mechanisms and metal th 
as tanks or vessels. 2-day elk 
delivery, BULLETIN 348 


Type AU pi » Type AHV Type 8 


5 TYPES FOR EVERY PURPOSE — process, heot, 
power; size '4" to 2”; press. to 225 Ibs. BULLETIN 
1047 


W. H. NICHOLSON & CO. 


207 Oregon St., Wilkes-Barre, Pa 
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TUBE-TURN 


WELDING FITTINGS 
AND FLANGES 


18-inch standard weight Tube-Turn welding 
tee and pipe iaid ovt preparatory to 
assembly for hydrostatic pressure test. 


Welder completing last bead in assembly 
Fitting and pipe now form homogeneous, 
leakproof unit. 


Assembly is hung in pit, massively lined with 
concrete. During test top grating is closed 
and held down by a barricade of sandbags 


Final result after hydrostatic pressure test. 
The straight pipe burst first, and the tee 
is undamaged 


her, 1949 


Strength through Design in Tube-Turn welding fittings 





The pipe burst first! 


Take an 18-inch standard weight 
welding tee. Take three correspond- 
ing lengths of pipe. Weld tee and 
pipe together. Cap the ends. Lower 
the assembly into a pit. Then apply 
hydrostatic pressure—much more 
than the assembly is supposed to 
take! 

Something has to give! Accord- 
ing to the accepted beliefs it should 
be the tee. 
the test pictured here. The Tube- 
Turn “barrel-shaped”’ tee was used 
—and the pipe burst, well before 
the tee was affected! Throughout 
numerous tests, this new type of 
tee*has withstood at least 25 per 
cent more pressure than required 
by the formula given in ASA B16.9. 

The superior strength of the tee 
was achieved without running up 
extra weight and cost, by carefully 
planned improvements in shape 

based on the sphere, nature’s 


But not in the case of 


strongest form for internal pres- 
sure), and by a carefully engineered 
distrivution of metal. 

This is a typical example of 
strength through design in Tube- 
Turn welding fittings, and another 
good reason why leading piping 
engineers specify Tube-Turn 
equipped, welded piping. 


TUBE TURNS, INC. 


244 East Broadway, Dept. L, Louisville 1, Kentucky 


District Offices at New York, Philadelphia, Pittsburgh, Chicago, Houston, Tulsa, Sen Francisco, Los Angeles 


A Gulf Publishing Company Publication 
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Blistering heat! Idling! Overloads! 
Choking clouds of dirt and dust! 
It takes high-quality, rugged 
lubricants to keep modern, 
heavy-duty gasoline and diesel 


* 
PA RAI } cd § equipment in good running 
STRADE MARK 


order. That's why engineers 








prefer to use Heavy-Duty 
Lubricants improved with 


ENJAY PARAMINS additives. 


ENJAY COMPANY, INC. 


15 West Sist St., New York 19, N.Y. 





PARATONE — for improved viscosity index PARAFLOW — for lower stable pour PARATAC 
PIONEERS IN CHEMICALS FROM PETROLEUM 


Additives, Alcohols, Esters, Ketones, Plastics 
and detergency PARASHEEN — for better appearance PARADYNE—for improved gasoline. and Oil-Resistant Rubbers 


for tacky oils ond greases PARAPOID —for E.P gear oils PARANOX— for oxidation contro! 
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weld virtually without 


ss of alloying elements 


deposited in the 


For further information write Air Re 
duction Sales Company, 60 Fast 42nd 
Street, New York 17, referring by num 
ber to this PerroLeum Reriner item 


Handwheel Valve (item 666) 


Eliminating the 
ventional bypass installation, 
Dahl Company's cor 
tinuously connected 


j 
trol 


necessity of the con 
Hammel 


handwheel con 
valve can be man 
ually operated, re 
vardless of maxut 
mstrument arr 


sur on the 


plug, and in what 
stroke the tree 
shows whether 
neutral position 
applied to any 

16 inches 
ation write Hammel 
43 Richmond Street, 
referring by number 

REFINER iten 


Computor (item 667) 

\n lectror analog comput 
quickly and automatically solving 
flash vaporizati equilibrium equat 
has been amt ed by the Special Pr 

cts Division of Phillips Petroleum Com 
, Okla. The computor 
roblems 


pany, Bar 
helps s« 


] ; 

as analysis 0 
r operating 

f gas-condensate 


d ude 


estimations 


t 
val 


Or liquid fri 
av be determine: 

t 0.002, Two additiona 
nstrument reduce this 
0.00016 

*hillips 
Okla 


ROLEUM 


REFINER iten 


Metering (Item 668) 
The Fluidometer systen 
lependable, automat 
d especially for 


push button, the valve opens automat 
ally startine the flow of liquid through 
the meter en the meter in turn drives 
the control unit by postive, direct drive 
The control unit determines the amount 
of liquid flowing through the system, 
and when the desired quantity of flow 
has been obtained, the valve closes auto 
matically 

For a copy write Hetherington & Ber 
ner, Inc., 701-745 Kentucky Avenue, 
Indianapolis 7, referring by number to 
this PerroLeumM ReFiner item 


Cumbustion Safeguard (item 669) 


Wheelco 
developed the 
combustion safeg 


Instruments Company has 
1300 series Flame-otroi 
uard for industrial and 
commercial fuel-fired vens, 
kilns and other heating 
Flame-otrol uses the flame 
“electronic link” in a simple elec 
omic circuit to provide instantaneous 
capable ft cde 


turnaces 
hotlers, equip 
ment itself 
as the 
switching action It is 
tecting the presence 
r oil lame of any type of burner elim 
mating the 
designed equipment 

For further information write Wheelco 
Instruments Company, 847 W. Harrisor 
Street, Chicage referring by number te 
this PerroLeuM REFINER iter 


or absence of a gas 


need tor costly, specially 


Lubricator (item 670) 


ntity s 
lbricator mat 
uipment ¢ mpany 


xes of pumps and 


ene 


ines, heavy ma 
hinery, tart ne mery, line shafting 
lubricated 


weigl ot different 


bearings, orized and 
valves Becau 
valves may he 
finitely throug! t 

, 

ubricator arm, pressures may 
lubricants up to 150 psi 
as a bracket for universal mov 
ith a shut-off valve available 

ional equipment 

For further information write Mixing 
mpany, 1024 Garson Ave 


hester 9, N.Y 


this Perroteum ReFiner item 


quipment ¢ 
ue, Ro referring by 


number t 


Lubricant Tester (Item 671) 


Precision Scientific Company, m co 
Standard Oil Company of 
Ohio, has developed the poly-veriform 
lubricant tester for studying the corro 
! oxidation stability, 

he varnish and sludge formation 
tendencies of lubricating oils. In con 
trast t the | } test 
it a time, the poly 


yperation wit! 
racteristics, 


which tests one oil 
veritorm tester will 
evaluate 12 samples en-hour tests on 
the tester correlate with the ASTM 
hour L4 Chevrolet Test. The 12-u 


] trically heated 


aluminum bat s elec 


ompany Publication 


FOR 
MERITORIOUS 
PUMPING 
SERVICE 


ALCOHOL * ASPHALT 


BENZOL + crude OM | | 


DIESEL OIL * EMULSION ° 





-+ <> 





, -t - 


FUEL O11 * FURNACE O'L j 





GAS OlL* GASOLINE — | 





_ HOT GREASE * HOT Olt 





‘ 


KEROSENE * LUBE OILS 
— 





t 
' 
| «PARAFFIN * ROAD Olt | 





SOLVENTS eS 





Kinney Heliquad Rotary 
Pumps are famous for wide-range 
usefulness and high pumping effi- 
ciency. Heavy-duty casings, shafts, 
thrust and radial bearings, timing 
gears, and rotors are built to give 
first-class service year ater year. 
Kinney Heliquad Pumps are avail- 
able plain or steam jacketed, in 
capacities to 3000 bbls. per hour. 
Write for Bulletin L-48; address 
Kinney Mfg. Co., 3596 Washing- 
ton St., Boston 30, Mass. Branches 
in New York, Chicago, Cleveland, 
Philadelphia, Los Angeles, San 
Francisco, Seattle, New Orleans, 
Houston. We also manufacture 
Vacuum Pumps, Clutches, and Bitu- 
minous Distributors. 








AMMIMUM DrOTIETS... 


PETRO-CHEMICAL PROCESSES 


You'll slice a third off your initial tower costs by 
specifying Alcoa Aluminum. Maintenance, too, 
is easy. And alcohols, aldehydes and ketones 
that demand water-white purity are safely 
processed in aluminum. 

Alcoa’s Development Division pioneered the 
alloy selection and fabrication methods that made 
aluminum towers possible. Lean on their 61 years 
of aluminum experience in developing your proc- 
ess equipment, too. ALUMINUM COMPANY OF 
AMERICA, 1951 M Gulf Building, Pittsburgh 19, Pa. 


ALCOA 


FIRST IN ALUMINUM 














ALUMINUM 
As rapes 
ey 








INGOT . SHEET & PLATE . SHAPES, ROLLED & EXTRUDED . WIRE . ROD . BAR ~ TUBING ~ PIPE . SAND, DIE & PERMANENT MOLD CASTINGS - FORGINGS . IMPACT EXTRUSIONS 
ELECTRICAL CONDUCTORS ~ SCREW MACHINE PRODUCTS ~ FABRICATED PRODUCTS ~ FASTENERS ~ FOIL ~ ALUMINUM PIGMENTS ~ MAGNESIUM PRODUCTS 








ECONOMY 


AT MODERATE INITIAL COST 


100 to 4000 


New Equipment 





HORSE POWER RANGE 


600 “ GA,, 


STEAM PRESSURES 


ermostatically controlled. The units 
can be operated together or in banks of 
6 units. Over-all dimensions are 42 inches 
igh, 30 inches deep, 60 inches high 

For further information write Preci- 
sion Scientific Company, 3737 W. Cort- 
land Street, Chicago 47, referring by 
umber to this PerroLeuM REFINER item 


Handwheel Valve (item 672) 


Eliminating the necessity of the con 
ventional bypass installation, is the new 
Hammel-Dahl Com 
yany continuously 
onnected handwheel 
ontrol valve which 
may be applied to 
any valve, size 14 
through 16 inches 
lravel limit stops 

incorporated in 
design and cat 
set to limit the 

stroke from 0 


to 100 percent. The 
valve plug position 
indicator automati 


ally indicates the 


cri" STEAM TURBINES 


Z t the travel stops shows at 

ll t s tl vercent tr: tf th 
ll time he ae ig = aor neue TYPE UV MULTISTAGE 
# the valve stroke the free travel can 
r and also whether the handwheel 





The Type UV Multistage Turbine is available in from two to ten pres- 


a neutral position. The full clear- sure stages making Multistage steam economy available at moderate initial 
ge <i Ben A ll-steel super- cost. Horsepower range is from 100 to 4000, steam pressures up to 600+ 
epaceins OF servicms — ga., 750° F., condensing or non-condensing. Several governors and accessories 


ox without any dis 


adapt UV Turbines to practically any mechanical drive within the capacity 
thor vrite Ham range. 
243 Richmond Pictured is a 5 Stage UV Turbine developing 325 HP at 6200 RPM 
“4 a = — operating condensing. Turbine is equipped with variable speed oil relay gov- 
"  ernor, pressure lubrication and vacuum breaker, and is in use driving a cen- 
trifugal compressor for refrigeration. 


Shape Cutting Machine (item 673) Contact your Murray representative for prices and 


Air Reduction Company's new port engineering information or write for Bulletin T-122. 


able oxyacetyk ne, shape-cutting mac hine, 

the Airco No. 3 monograph weighs 110 IRON promabrmeneshere nin COMPANY 
ot space. It will cut steel up to eight 

nches it ickness, in any shape within 

3 inch area, at speeds ranging BURLINGTON, IOWA IOWA 


3) inches per minute. The 


utting area can be ex- BUILDERS OF STEAM POWER EQUIPMENT FOR THREE QUARTERS OF A CENTURY 
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ts. It can auto 


irves Suc as a hystere 


New Equipment 
vs. temperature 
rain or other twe 
pen takes three 

travel of 97g inches 


hes and 





re 


‘ write Leeds 
Company 4934 
Iphia 44, referring by 
PerroLeumM Reriner item 


rmatior 
Stenton 


Oil Treating (item 675) 
N 0990H lage Oil 
nts I Petroleum Pr 

ratior rt 
lag Pag-Saybolt 


ments for 


lesting Instru 
ducts,” by C. J 


ntains data or 


Reflectoscope (item 


Recorder (item 674) 
\ Speedomax recorde 


itica ts t 


sper 
I ret¢ ‘ 
EUM REFINER 


Maybe it all does 
look prety much 
the same at first 
glance. But when a 


firm has been mak 


ing wire mesh for 70 years man and boy, there's 

bound to be a little more to it than meets the eye 
a little more know-how in engineering and weav- 

ing, a little more quality in the product, a little 


more service and satisfaction to the user. 
JELLIFF WIRE MESH is woven in all ductile metals 
JELLIFF WIRE MESH 
JELLIFF WIRE MESH 


is woven in all commercial weaves 


is woven in widths up to 72 inches 





JELLIFF WIRE MESH 


Every foot runs true to the 


LEKTROMESH 


1 


ms econonic al 


THE C. 0. 


JELLIFF 


MANUFACTURING 
CORPORATION 
SOUTHPORT, CONN. 


spec ifications 
JELLIFF WIRE MESH 


is a .uality product and has been for 70 


aJoNY 


Jaa1M 


years. You can depend on it 


Write today for full details about 
JELLIFF WIRE MESH, JELLIFF 
WIRE-MESH PRODUCTS, 
JELLIFF’S CONSULTATION 


FILTERS 


and 








SERVICE on wire-mesh engineering 


Address Department 16. 





Gate Valves (item 677) 
A new line 


of 200-pound mion ber 
net bronze gate valves introduced b 
The Ol Injector 
30 items. The 
working 
at 550° | 
non-shock and are 
‘ wedge non-rising 
All have 
are recommended for wide open 
Wale 


Company includes 
series Carries a ratec 


stean 


new 
pressure of 200 pounds 

40) pounds water, 
available im the 


steam 
| 


nil al 


desigt 
tapered seats at wedges and 


closed service on lines carrying 
Features include in 
1 pipe-end 
design, whicl easy installation 
and repair, along their metallur 
gically controlled and processed copper 
nickel all wedges that give | 
trouble-free operation 


For further intormatior 


oil, gas and steam 
proved body-bonnet ring ar 
affords 


witl 


Injector ¢ 
Ohi referring by nun 


PerroLeuM REeFiner item 


mpany, 


Sulfur Compounds (item 678) 








WSN 
NAQMHAD EXTER 


WANNA 


e Provides unusual 
efficiency and economy. 
Permits use of any medium 
that comes in sheet form and 
can be crimped. Both first 
cost and maintenance 
cost low. Radial Finned 
Insert provides large filter- 
ing area in small space. 


MODEL ELS FILTER 
(Sectional View) 


new SLIP-ON INSERT 


FOR QUICK CHANGE OF MEDIUM 
Complete Data on Request 





DOLLINGE CORPORATION 


47 CENTRE PK...ROCHESTER 3, NEW YORK 


FREE Guide to Savings 
in Maintenance Cleaning 


Here are 32 pages of maintenance-cleaning procedures 
simplified with Oakite materials and methods—all in 
the new Oakite booklet. Get a copy for data on such 


maintenance jobs as 


Cleaning storage tank interiors 


Paint-stripping Diesels 


Cleaning bubble towers and absorbers 


Salvaging valves, pipings, fittings 


a 
. 
@ Descaling heat exchange equipment 
° 
om 
s 


Cleaning tank cars (inside and out) 


Send to Oakite Products, Inc., 50B Thames St., New 
York 6, N. Y., for your FREE copy or ask your 
nearby Oakite Technical Service Representative to 


show you Oakite materials in cleaning action 


Technical Service Representatives Located in 
Principal Cities of United States and Canada 


OAKITE 


SPECIALIZED INDUSTRIAL CLEANING 








MATERIALS +» METHODS + SERVICE 








HOW AQUA-VACTORS 
PRODUCE VACUUM 
WITH WATER 


CR Aqua-Vactor 
Uses Water as 
Motivating Fluid 


Combining the advantages of the steam jet ejector and the low 
cost of water, the Croll-Reynolds AQUA-VACTOR is employed 
economically in many instances. Low in first cost and with no mov- 
ing parts, the water jet may be used to mix liquids, serve both as 
an ejector and condenser, and in isolated cases, handle air and gases. 

While not as efficient as a steam jet ejector, the AQUA- 
VACTOR becomes economical when the pressure of water is being 
dissipated for other process work. In such cases it may be possible 
to use the AQUA-VACTOR either as an ejector alone or as both 
an ejector and a condenser using water under pressure to operate 
the AQUA-VACTOR and using the exhaust from the AQUA- 
VACTOR for other processes. 

The illustration shows a type SW EVACTOR using steam 
in the first stage and water in the second stage. Here the AQUA- 
VACTOR is used both as an ejector and as a condenser, handling 
air and, at the same time, condensing steam from the first stage. 
Of interest to engineers with corrosion problems, the steam stage 
in the illustration is constructed of carbon including the steam 
nozzle. The carbon is incased in cast iron giving the equipment 
the strength of iron and the corrosion resistance of carbon. 

For more complete information concerning the application of 
the AQUA-VACTOR, or any type of steam jet EVACTOR, write 
today to: 


REYNOLDS 


CROLL-REYNOLDS CO., INC. 


17 John Street 
NEW YORK 7, N. Y. 








Permanent Flexible 


Metallic Gasket 
Full Area Port 


Sealing Packing 


— a i Ne a ct 


Sealing Gasket 


lr | 


Self-Adjusting 
Spring 


With The 
BELFIELD CYLINDRICAL PLUG VALVE 


Here's the only non-lubricated valve with a parallel side. The Belheld 
Cylindrical Plug Valve utilizes a flexidle metallic gasket for permanent 
parallel sides reduce torque 


sealing lubrication ts not necessary 


to ly oT tape red plug valves 


The result! Lhe easily turned stem never treezes leakage is no 


problem there are no lubricants to contaminate the flowing 


' 
medium and maintenance ts practically nil 


In addition, the Belheld Cylindrical Plug Valve can be equipped with 


electric or air motor for remote control and the port can be 


designed to provide specifed flow characteristics 


Call in your local Honeywell engineer for complete information 
WORLD'S write for a copy of Specification Sheet 402! 
LarGoest 
ORGANITATION 
FOR ADVANCES MINNEAPOLIS-HONEYWELL REGULATOR CO. 
INSTRUMENTATION 
AND CONTROL BELFIELD VALVE DIVISION 
Philadelphia 44, Pa. 


ties of the United States, Conada and throughout the world 
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to the same volume of gas. “The odor of 
this compound, instantly detectable, is 
not nauseous, and is unrelated to any 
ther od rs ‘ 

For further information write Oronite 
Chemical Company, 38 Sansome Street, 
San Francis¢ referring by number 
to this PerroLeuM REFINER item 


Barrel Tool (Item 680) 


ew bart rum tool tor up 

ing, desig 1 a special tension 

clinching feat for positive safety, has 

iounced by D. S. Campbell Com- 

pany. This handling tool, called E-Z Up 

is 42 inches long, has no moying parts 
to slip or break, and 1 


nd weighs six pounds 
] j ned 
j 


been ant 


y designe v-shaped strap-iron 
at the point of lever- 


“ial 
Special 
ocatec 


saddles are 
age and the point of lifting. The leverage 
saddle at tl 1 f the tool laps over 
I rolling hoop, while 
tightly to the drum 
under the rim which 
weight As leverage 
saddles t 


rees the 
surtaces 

rmation write D. S 
6110 Euclid Ave 
©) referring by 


*ETROLEUM REFINER item 


Water Conditioning (Item 681) 
Bulletin No. 610 entitled “Elgin Water 
ning,” issued by Elgin Softener 
é on gives information on the 
gn and application of water condi 
ing equipment including zeolite 
water treating chemi 
nditioning systems for 
boilers and processing, water softenet 
modernization, zeolites, water filters, 
taste and odor removers and aerators 
Flein Softener Cor 
Ill., referring by number 


For a copy write 
to this PerroteuM ReFINer item 


sotteners, 


ls, water « 
" 


poration, Elgin 


Ring Wrenches (item 682) 


ro make valve maintenance easier, 
wo new steel seat ring wrenches have 
been developed by The Lunkenheimer 


heat-treated alloy 


Company Both are 


1949 


miber, 


A Gulf Publishina Ci 


steel for maximum strength and wear. 
The union bonnet ring of the valve acts 
as a guide, bearing against a shoulder 
on the wrench, assuring firm engage 
ment with the seat ring being removed 
or put in place. Described in Circular 
No. 579, one wrench has a _ threaded 
which provides for adjustment on 
different depth valves. It is available in 
sizes to fit valves from '4 to 3 inches 
The other wrench is of one piece con- 
struction and is designed for “A. A. R.” 
plug type valves from %4 to 2 inches 
inclusive 
For a copy write The Lunkenheimer 
Company, Beekman and Waverly Ave- 
referring by number 
REFINER item 


nues, Cincinnati 14 
to this Perro_eum 


Uniclosed Motor (Item 683) 


A uniclosed horizontal motor, having 
horsepower ratings from % to 250, is de- 
scribed in Bulletin 1524 of U. S. Electrical 
Motors, Inc. Features include armorclad 
asbestos-protected windings, drip-proof 
housing, Lubriflush lubrication, normal- 
ized castings, cyclone ventilation, centri- 
cast rotor, and annealed laminations. Dis 
cussions of temperature rise in motors 
and its effect windings is als« 
discussed 

For a copy writ U.S. Electrical Me 
tors, Inc., 200 East Slauson Avenue, Los 
Angeles 54, referring by number to this 


PeTROLEUM REFINER iten 


upon 


Vibration Control (Item 684) 

Bulletin ER-701 of Korfund Company, 
Inc. describes a cork and mounting ma 
terial used to control transmission of 
vibration and noise. Photographs, 
sketches and graphs accompany the data 
explaining resiliency, the damping fac 
tor, sound insulation, and methods of 
installation. With a recommended load 
ing range of 750 to 5000 pounds per 
square foot, the “elasto-rib” requires no 
bolting or cementing. Three types of 
dampers have a loading range from less 
than 40 pounds per unit to more than 
1250 pounds. Material is available in 
specially ordered sizes and shapes or 
sheets 24 by 36 inches 

For a copy write Korfund Company, 
Inc. 48-43-G, Thirty-Second Place, Long 
Island City 1, N. Y., referring by num- 
ber to this PerTroLeum REFINER item 


Air Compressor (Item 685) 


For portable users 
prefer full diesel-engine 
1KA 500-cfm. mobil-air compressor has 
been developed by Ingersoll-Rand Com- 
pany. The instrument has all the features 
used on the company's KA series mobil 
from 105-to 


mmpre ssor 
drive, a 


air compressors in sizes 
500-cfim. Other atures include two 
Stage air-« »] hydro-shiit 
flex-dise clutch, channel valves, and run- 
mountings. A choice of 
Full 500-cfm 


led compressor, 


gear and 
engines is included 


ning 
three 


»npany Publication 


i ee ee 


AMMONIA 


(REFRIGERATION 
GRADE) 


DIRECT SERVICE 
FROM 
PRODUCING POINT 
TO USER IN 


TANK CARS 


and 


CYLINDERS 


Discuss contract 
shipments or 


spot orders with 


SPENCER CHEMICAL 
COMPANY 
Executive & Sa 


s 
Offices: Dwight Bidg., 
Kansas City 6, Mo, 


ee 











, Heat Exchanger (Item 689) 
New Equipment 





Portable Ventilators (item 686) 
A port ‘ 
Mine 4 \ ( 


Throttling Control (item 693) 


Metal Hose (Item 687 
\l ( Compressors (Item 690) 


\ | 


Monochromator (item 688) 


industrial Safety (Item 691) 
' Inc's in 


\ 
i i 


Suction Pumps (item 694) 
VMT pumps esigt 


Fire Extinguishers (item 692) 


\ 


Strainer (Item 695) 
St ! Ca | AS 





(BLENDING VALVE 


Automatically Blends Two Fluids 
in Accurate, Desired Proportion 


Eliminates necessity of Pointer and scale device 
measuring given quanti- affords simple method of 
ties and batch agitation. accurately controlling per- 


No vapor loss in gasoline : : 
blending. Reduces blend- sag te tne Canes ae 


ing process expense. 


ta 
hg 


a 


LEGEND. 





Fluctuating Inlet 


can b2za 


FLUID A 
Constant Equalized 
Reduced Pressure 


FLUID B imal 
Fluctuating et 


Pressure 


FLUID B Es 


Constant Equalized 
Reduced Pressure 


FLUID C Lis. 
Blended Fluid o 


Desired Characte-istics 





The Fisher Type 430 Blending Valve is particularly designed to automatically 
—and with accuracy —control blending processes common to the petroleum 
industry. Fluids from two different storage tanks are accurately blended 
even though pump or inlet pressures vary. Liquids to be blended are brought 
to the pressure equalizing valves, which 
maintain equal pressure at both inlets 
of the proportioning valve. This valve 
controls flow of the two liquids in definite 
proportion as indicated by the scale. 


CAPACITIES: 30 to 900 G.P.M. 
SIZES: 3” and 6” Only 
PRESSURE RATING: 3”, 100 lbs. per sq. in. 
6”, 150 lbs. per sq. in. 
Write today for complete 
specifications and prices 
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Refractory Ware (item 696) 
ry Ware 


' ’ Ret 


Control Devices (item 697) 


. 1» 


Fabricated Equipment (item 698) 
| Hut t \\ 


Exhausters (Item 699) 
I Connersvill Corpora 
issued a 


Blower 
‘ Ind., 
120-B-14 


# centrifugal 


nersvill has 


klet which covers 
l blow 
The company’s ex 
units 
various 


lesigning centrifugal 
with discussions on 
lvantages perating 
Design and 
single stage 
given as are 
positive displace 
loidal vacuum 

ns 

k nnersville 


900 West Mount 


ring by 


Equipment Cleaning (ite 


Sj, ' 


m 700) 


ul ‘ es g rl 
contribute t 
clean 


quipment 


g opera um industry 

ive beer 
Operation ure ‘ ( 
l I cleaning 
tanks, clear 


} 
cleaning, 


1 
caning 


ROLEUM 


Self-Priming Pump (Item 701) 
The Model i self 


re 


priming 
mn Company 
luction after 
nt and plant and 
>» prime in 22 
f 15 feet, cut 
by 66% percent. Plant 
conducted in accord- 
lic Institute standards 
being primed, the 
uum as high as 

The pump is 

th capacity 

t 81 feet 

t tdh. and 

10 gpm 


ans 


rl 


Instrument Valves (Item 702) 
Fidwa Valves, I Bulletin N 


castings are described in Bulle 


seven 


trifugal 
tin 3049 types of castings, u 
cluding chrome-iron and chrome-nicke 
are explained in tabulation form wh 
gives general and specific applications 
oxidation resistance, corrosion resistance 
strength at high temperature, ! 
ity and welding 


machinalh 


For a copy write The Duraloy Cor 
pany, 12 East 41st Street, New York 17 
referring by this Perroteum 
REFINER item 


number to 


Liquid H2 Container (item 704) 


ntamer tor the 
liquid hydrogen and 
(Hofman Laboratories, 
oncentric copper 
outer spheres 
flask, witl 
polished t 4 
Between them is 
sphere, highly polished 
which acts as a radiation 
shield is attached by a 
ion to the inner sphere 
flask for containing liquid 
nitrogen. The containers are available in 
, 25, and i apaci witl 
flasks holding 


An unusual ce 
and tr t of 
liquid 
nc.) 1s made of three « 
spheres. The inner and 
form a conventional 


storage 
inspor 


helium 


vacuum 
facing 
mirror 


mterior surtaces 
like finis! 
l d a third 
on both side 
shield 
unique connect 
a smaller sick 
side 
S respec- 
further information write 
ratories, Ine 212 Wright 
ark 5. N | reterring by 
s PerroteumM Reriner item 


Hofman 
street, 


number to 


Boiler-Tube Welding (item 705) 
A new process fo | 
thes, “whi a large saving in 

time,” has be developed by Combu 
tion Engineering-Superheater, Inc. The 
princip! f induction heating and pres 
re bot! emp! yed in the 

h is used to make tube 
generator sup- 

nduction coil, the 

effecting 

feature is 
t the 


welding boile: 
tu effects 


frequency 


surtace 
heating peri 

For mation write 
bustion Engineering-Superheater, Inc., 
1”) Madison Avenue, New York 16, re- 
rrir l number hi PETROLEUM 


REPFIN 


Item 706) 


Centrifgal Pumps ( 
- 1 mps, In 





WE’RE READY TO HE 
YOU LICK YOUR 


Juling (roblom 


RING your refinery piping problems to NATIONAL TuBe. 
As a result of long experience with refinery require- 
ments, we have available 28 different analyses of Stull 
Tubes, Condenser and Heat Exchanger Tubes, and Re- 
finery Piping covering practically every condition of cor- 
rosion, oxidation, temperature, pressure and exposure. Each 
of these 28 different analyses has been proved to meet the 
specific condition for which it is recommended 
es, come to Tubing Headquarters. Tell us what con- 2 
8 
ons <« < oO Ne ~~ ‘ ‘ { ’ ) 
ditions are at your plant ind what you expect of the <S DIFFERENT ANALYSES 


pipe and tubing you buy. We'll check the information you ‘ 
— Carbon 
Ow Carb, 1 ° 1 
problems involving similar conditions which have been suc- * Low Gutes ty Moly, * 42 Moly., Titanium 
! mn, Moly. “2 Moly 


cessfully solved with NATIONAL Seamless Pipe and Tubes. 2 Cr, 15 Moly, 


provide against our large and ever-growing file of past 


The chances are we'll come up with a recommendation that » 4 Moly, 
will exactly meet your requirements ... and save you a lot 4 Cr, 13 Moly, 
of time, trouble, and money! At any rate, it will cost you 
nothing to find out just what we can do for you! : 14 Sil. 
1 
NATIONAL TUBE COMPANY, PITTSBURGH, PA. ’ fioly., 1 _ 
Tubing Specialtie: Div.sion) : y 
COLUMBIA STEEL COMPANY, SAM FRANCISCO, PACIFIC COAST DISTRIBUTORS 
UMITED STATES STEEL EXPORT COMPANY, WHEW YORK 


. 18-8 Titanium 
. ee Columbium 
Molyb, 
5-20 ybdenum 
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NATIONAL SEAMLESS PIPE AND TUBES 


Tw Yom oY A Te oS > Vit & 


...BASIN-OZARK pire tines 


USE MORE THAN 


ylelOm MEE ke) aenel- 


MOTOR-OPERATED VALVE CONTROLS 


Showing 3 (of many) “LimiTorque" Motor Operated 
Valve Controls installed on “W-K-M" Valves .. . for 
remote control on pipe line manifold, crude oil line. 


The ‘'Basin-Ozark"’ Pipe System consists of a total of about 950 miles of 20”, 
22”, 24” diameter pipe—running from Wichita Falls, Texas, to Wood River, 
Ilinois, and is one of the largest lines ever built by private capital. Through the 
Texas Pipe Line Co., Shell Pipe Line Corp. and the Empire Pipeline Co., we were 
privileged to supply over 200 “‘LIMITORQUE"’ Motor Operated Valve Controls. 

“LIMITORQUE,”’ as the name implies, limits the torque applied to the operating 
parts (due to an exclusive, patented ‘‘torque switch'')——and thus prevents damage 
to discs, stems, seats, etc. Further, ‘“LIMITORQUE'’ Valve Operators permit local 
or remote push-button control; save time, labor and money; close valves at exact 
speed required, and are absolutely dependable and safe . . . and they utilize any 
power source: electricity, oil, gas, water or air. 

Thousands upon thousands of “*LIMITORQUES" are used throughout the world 
in Oil Pipe Lines, Refineries, Central Stations, Power Plants, Water and Sewerage 
Plants, Gas Companies, Chemicai and Process Plants, and on Shipboard. 


Note: The valves on which the above mentioned ‘‘LIMITORQUES" are installed 
were manufactured by Darling Valve & Manufacturing Co. and W. K. M. Company. 


Showing 18 (of many) “LimiTorque" Motor Operated 
Valve Controls installed on “Darling” Valves . . . for 
remote control on pipe line manifold, crude oil line. 


| 


- IMITORQUE | 
2 CONTROL 


Our 96-page catalog shows differ- 
ent types; how they work; how they 
are connected; wiring diagrams; con- 
trol panels; floor stands; position 
indicators; installation views; views 
of “LIMITORQUES” applied to most 
all makes of valves—indeed, a 
veritable “treatise” on Motorized 
Valve Operation. 
Please be sure fo use your 
when writing for 
this valuable catalog. 


Gear Works, inc. 


ERIE AVE. AND G ST., PHILADELPHIA 34, PA. 


a NEW YORK @® PITTSBURGH 


IN CANADA, WILLIAM AND 3 


CHICAGO e HOUSTON 
G. GREEY LIMITED, TORONTO 


Industrial Gears and Speed Reducers 
LimiTorque Valve Controls 
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... describes the 


Domotor Assembly of 


Annin Domotor Valves 


The field proven, Domotor Assembly is as simple as it 
is effective. It is the natural solution to efficient single 
seated valve operation. Many years of service in hun- 
dreds of installations have proved the dependability of 
the “O” ring sealed cylinder and piston combination — 
the basic motive element for the Annin Domotor Valve. 
Since there are no springs to compress in the Domotor 
Assembly, the entire effect of supply pressure is avail- 
able for accurate and positive positioning of the single 
seated valve. This powerful, lightweight construction 
supplies increased operating forces, and at the same 
time provides a factor of stability not available in con- 
ventional diaphragm motors. 


Maximum operating forces from the piston may be 
obtained in either direction or equally divided by simple 
adjustment of the loading regulator. The smooth acting 
positive positioner unit, an integral part of the Domo- 
tor Assembly and completely housed within the dome, 
assures positioning accuracy to within .001 inch any- 
where in the piston stroke 


The Domotor Assembly requires no external adjust- 
ments. There are no links or levers to invite tampering, 
get out of adjustment, rust or corrode. This small, 
compact and easily assembled power unit minimizes 
problems of transportation, installation and mainte- 
nance 


The Domotor housing, piston plate and bottom plate 
are manufactured from an aircraft-type heat treated 
aluminum alloy. The cylinder surface is honed to a 
mirror-like finish, to within 5 micro inches. The entire 
unit is double Anodized for positive corrosion protec- 
tion. The piston assembly hon on three “O” ring 
seals so that there is no metal-to-metal contact during 
operation. The O” rings are paraffin impregnated dur- 
ing molding to insure life-time lubrication and elimi- 
nate any possibility of sticking 


Write today for this bulletin. 
A new bulletin showing installation and oper- 
ating features of the Domotor Valve will be sent 
to you upon request. 

THE ANNIN COMPANY 


3500 Union Pacific Avenve 
los Angeles 23, California 


Jayne 


WELL WATER SYSTEMS 


WHAT’S SO IMPORTANT ABOUT 


- HIGH EFFICIENCY 


High efficiency is the one and only feature that can 
keep water system operation cost low—and profit- 
able. Layne can claim the highest of all on today's 
market. Certainly no other is backed up by so many 
years of skillful engineering and advanced design. 
Nor is there any other that has finer quality of ma- 
terials or more ruggedness of construction;—none 
that consistently give so many years of highly satis- 
factory service. 


Layne's methods of building well water systems 
come from nearly three-quarters of a century of 
world-wide experience. Layne is acknowledged to 
have the “know how" that omits guess work, dis- 
appointment in needed volume and patch ups in 
construction errors by the less experienced. Layne 
systems, size for size, are built to, and actually do 
produce more water than can be obtained by the 
conventional type of installation. 


It is good business to make high efficiency a yard- 
stick in buying a well water system. It is good to 
know that from Layne you automatically obtain the 
high efficiency that continually keeps your water 
production and upkeep at rock bottom cost. In 
choosing a Layne system you are following the pref- 
erence of thousands of cities and industries in all 
parts of the world. 


For further information, catalogs, etc., address 
LAYNE & BOWLER, INC. 


General Offices 
MEMPHIS 8, TENN 
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Two District Sales Managers San Francisco operations since 1947, 


Named by American Brake Shoe having been promoted at that time from 
the position of sales engineer at Los 


William C. I on hos been appointed Angeles 
listrict sales manager for American 
Manganese Steel Division of American 


Brake Shoe Company, and Robert H. Badger Vice Presidents 


é : 
Elem has y pely ce aah Scion R. D. Waterman has been named 
S , executive vice president of FE. B. Badger 

department le Pe & Sons Company, Boston. Three other 

‘Brake "Sh a: titeane vice presidents of the company, a sub 

cee cede aie Me sidiary of Stone & Webster, Incorpo 

ludinar the Vukon territory rated, have also been elected \ J 

ee fe aati ieeaden Wile: Seaebil a president and sales man 

fivision’s plant in Oak ager, in charge of foreign and domestic 

engineering, drafting, estimating and 

sales; A. J. Connell, vice president and 
engineering manager, in charge of all 
procurement, and A. J. Good, vice presi 
harge of office management, 
contracts and engineering and construc 


f the University of 
, is a former welding 
nember of the Ameri 


dent in « 
als and the American 


tion cost analysis 
Waterman has been associated 
Bethlehem Supply a the company since 1939 in charge o 
hlehem Suppl Com construction activities, prior to which he 
manager at San Fran was with Stone & Webster Engineering 
Freeman has been pre Corporation for 25 years 
manager of stores 


Los Angeles. Oliver United Sales Changes 


sales engineer in the 
since 1940, succeeds W. Crumb, formerly manager of 
manager re company’s Chicago office, has been 
luate f Stantord appointed sales analyst for Oliver United 
been manager o Filters, Inc. He will work with R. Gor 


ESCH-CONDIT PERSONNEL—New sales offices of Esch-Condit, Inc., were recently opened in 
Tulsa, El Paso and Beaumont, Texas. Heading the Tulsa headquarters is Frank L. Mill, formerly 
with Gulf Engineering Company, Inc., Houston. In charge at Beaumont is Robert L. Hearn, Jr., 
previously employed with E. |. du Pont de Nemours. George Kruitlek supervises the West Texas and 
El Paso area 

Photograph, above, taken at a recent meeting in the Houston headquarters are, left to right, 
first row, Frank M. Esch, president, Houston; Miss Emma Holub, secretary, Houston; Jack C. Walker, 
Houston; Frank L. Mill, Tulsa; Miss Freda Cleland, temporary secretary, Houston; and Paul A 
Condit, vice president, Houston. Second row, George Krutilek, El Paso; Arnold E. Bruns, warehouse- 
man, Houston; Jim W. Muster, accountant, Houston; Robert L. Hearn, Beaumont; David G. Founds, 
Houston; and Joe D. Kebelman, office engineer, Houston 

Esch-Condit, Inc., representatidns include the following national companies: Air-Maze Cor 
poration; The Annin Company, Valve & Primer Corporation, The Chartomatic Company, Clapp 
Instrument Company, Honan-Crane Corporation, Kiene Diesel Accessories Inc., Manzel Inc., Meriam 
Instruments Company, Palmer Thermometers Inc., Panellit Inc., and Trinity Equipment Corporation 


*mher, 1949 1 Gulf Publishing Company Publication 





NON-FERROUS AND 
STAINLESS STEEL 


Fastenings 


of >, P 


BRASS - BRONZES - COPPER 
MONEL - STAINLESS STEEL 


HARPER carries large stocks of 
DIFFERENT ITEMS in from 3 te 10 Dirrentnr 
METALS!—the widest assortment of bolts, nuts, 
screws, washers, rivets and accessories ava: 
from ONE SOUR 

Cenvenient Wareheuse Service for prompt 
delivery to any point in the country 

Wire or phone your requirements to the nearest 
Branch Office. Complete 134-page color catalog 
sent upon request 


THE H. M. HARPER COMPANY 
General Offices and Plant: Morton Grove, Illinois 
(Suburb of Chicago} 

New York Office and Warehouse: 200 Hudson Street, 
New York 13; Les Angeles Office and Werehouse: 835 
E. 31st Street, Los Angeles 11. Branch Offices: Ationto, 
Combridge, Cincinnati, Cleveland, Dallas, Denver, Detroit, 
Grand Rapids, Milwaukee, Ocklond, Philodelphio, Pitts- 

burgh, St. Louis, Seattle, Toronto (Canado) 


HARPER 


EVERLASTING FASTENINGS 


225 








General Controls Announces 
Three New Branch Offices 


eral Cor ( 


Roller Joins Republic 


J 1 Rolle is 


Supply 


Rey 


If you need condenser or heat ex- 
changer repairs in a hurry call us. We 
specialize in fast, high quality work 


25 Years Successful Experience 


F ENGINEERING C0.) 
Gul & NC. 


ervice Not P. 


WORLD-WIDE MEETING—Filtrol Corporation's first international meeting, brought together the 
above operative heads and export representatives of the company’s international distributing organi 
zation from headquarters in the British Isles, Belgium Colombia, Venezuela, Denmark, Holland, 
Mexico, New Zeland, and the Philippine Islands for a first hand view of the company’s new Vernon 
plant, claimed to be the largest natural catalyst, adsorbent, and desiccant manufacturing unit in 
the world. The group also reviewed the latest technological improv< ts in the oil refining industry 
and discussed the latest American methods in fatty oi! refining. Application of desiccants (drying 
agents) in packaging was also explained along with the company's new coated seed development 
which, it is claimed, helps reduce agricultural costs and increases commercial growth yield 
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Compact, sturdy, dependable. A Worthington single-stage, 


centrifugal compressor-drive turbine. 


FROM SMALLEST SINGLE-STAGE 


MULTI- 
STAGE 
GIANTS 


A standout for size. One of two 
Worthington 24,000 hp centrif- 
ugal compressor - drive turbines 
during assembly. 


Borthington Turbines Meet the Broadest Range 
of Drive Requirements 


Worthing 
limited choice 


luding 
cluding 


of sizes and types — in 


conde straight 


straight 
catalan te -d pre 
¢ censing, extraction, mixe pres 
! 


nsing, 


sure extraction »w pressure and high 


back pressure. Steam or gas driven, for 


ical or generator drive, all 


available 


mechan are 


with governors for constant 


or variable speed, with optional 


yntrol 
LOWER-COST BLOWER AND 
COMPRESSOR OPERATION 


In the complete 


vVernor;r - cK 


Worthington line 
you'll find the right speeds and horse- 


powers to keep your blowers, compres 


sh na 4 


Turbines offer you un- 


sors and other mechanical drives oper 
And since each 
from the small- 

is designed to make 
work, you can count 
and money 
throughout a long, trouble-free service 
life 


ating at peak efficiency 
Worthington Turbine 

est to the largest 
steam do more 
on steady 


power Saving 


»npany Publication 


Get the whole story of this econom- 
ical, always dependable power from 
your nearest Worthington representa- 
tive. Or for further facts proving there's 
more worth in Worthington, write to 
Worthington Pump and Machinery 
eg ie Turbine Diviszon, 


Wellsville, N 


HINGTON 
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SIER-BATH 


SCREW 
PUMPS 


can pump 
the 


darndest stuff! 
“Se 


SIER-BATH 
SCREW PUMP 
Pumps: acetates, espholts, brines, 
Bunker C fuel oil, cellulosics, greases, 


molasses, sy'¥Ps. etc. Pressures uP 








te 1000 Ibs. 


N » matter how gooey the stuff, it 
can't “gum up the works” in a 
Sier-Bath Screw Pump. The power 
ful thrust of its screw moves materials 
so viscous that they are often in a 


semi-solid condition 


he simple design (only two moving 
parts) and accurate but sturdy con 
struction, make these screw pumps 
long-lived and keep them relatively 
free of maintenance. They are avail 
able in horizontal and vertical models. 


Send for booklet 


ALSO MANUFACTURERS OF SIER-BATH 
GEAREX ROTARY PUMPS AND SIER-BATH 
PRECISION GEARS 





FOUNDED 1905 MEMBER A.G.M.A. 


GEAR and PUMP CO..| 


9249 HUDSON BLVD., NORTH BERGEN, N J 


ng school, the Eutectic Welding Insti 
tute. Welding booths were in actual 
peration to demonstrate the unique 


| surface-alloying properties of five of the 


mpany's arc and tore ds 


Stone Krieger 


Chemsteel Executives 
M. Krieger has 


j 


named 


manager and 


Arthur been 
resident at general 
arles | ‘ . retary-treasurer ot 
hemsteel truction Company, Inc.'s 
mpany, Affiliated 
ineering Inc., which will 


new iss le d « 
| nace & 


specialize m design, construction and 


tintenance industrial furnaces. Other 
rs include Clarence B. Avery, vice 


dent, engineering; and Merrill A 


irt, vice president, construction 
vi Was former manager 

tate Heatrola Division of 

rporation, was previously 


iversal At 
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Atlas Mineral 


Graver Announces Expansion 
Of Water Conditioning Unit 
Graver Tank & Mig. ( mn 
announced the establisl 
Company 
to extend 
been « 
Water Cond 


cess Equipment Depart 


raver 


1 the water 
and the 
facilities 
development 
id 


‘ treatiune nt 
1 liquid juirements.” 
Clark Opens New Fectory 

Clark Equipment 


as com 


Southern Engine and Pump 
Named Ampco Distributor 


Southern Engine and Pump Company 
have been appointed exclusive distribu- 
tor for the line of aluminum bronze 
pumps manufactured by Ampco Metals, 
Inc., of Milwaukee. The pumps are ot 
special design for the pumping of proc 
ess acids, salts, alkalies, and other cor 
Southern En- 


store 


rosive or erosive liquids 
gine and Pump Company wil 
these pumps in their branches at Hous 
Dallas, San Antonio, Kilgore and 
Maintenance and repair serv 
available from each branch 


ton, 
Edinburg 
ices will be 


Yarway Personnel Changes 
Yarnall-Waring Company, Philadel 


phia, has announced the following ap 
pointments in its sales organization 
John A. Steer, formerly district manage 
4 Philadelphia territory, appointed New 
York district manager, succeeding Har 
old S. Webster, who has retired; and 
]. B. Ambler, appointed 


Denver 


sales representa 
tive in the 
additi 
the company's 
tributors 


Other 
] 


National Aluminate Forms 
New Catalyst Division 


A parti 
tional Alu 

has resulted ' 
Catalyst Division 
witl Crane Averil 
serving as thie me 
sales manager Pre 
ously Averill \ 
wit! Amer 
Cyanamid ( 


as 


ipervi 


leum 





catalyst from the other activities of the 
corporation.” Production of a fluid type 
l cracking already 


petroleum 
under way in the cs plant 
Ps, 4 


catalyst is 
rporation’s 


hicag 


Naujoks Joins Ladish 
Waldemar (Wally) Naujoks, author 


ty on drop forging techniques and 
author of the “Forging Handbook,” 
t tiy 

Ladish ¢ 

Cudahy 

special pre 


gineer He 


ecet 


vote his attentior 

embracing 
ment of 
non-ter 


problems 
the develo 
ferrous and 
rous alloy torgings 

\ member of the 
American Soeiety ot 
Mechanical ng 
1 tl Cleveland 
society 
Ord 


ieers 
Engineering 
and the Army 
nance Association, 

Naujoks is a graduate 
of Wise« 


and 


Naujoks 
from the Uni 
degrees 


msin, and has 


metallurgy 


versity 
in engineering 

Nauj ks has 
ot metal-working 
notably active in writing and lecturing 
on forging subjects. His background, 
therefore, a combination of 
broad, experience l 


and 
utstanding 


years in the 
been 


many 
field and has 


spent 


“presents 
practical shop 


scholastic achievements.” 


De Laval Saies Staff Changes 


as been opened 


ottice | 
Steam Turbine ¢ 


lulsa 


ival ompany 


arold Meyer as manager. Meyer 


n handling 
f De Laval 
rbines 
gkears 

years 
experi 
applica 
company’s 


many 


lV a] 
esentatives 


mm 


Meyer 


Brown Co 
uthern New Mexi 


rner of Texas 


1 


ce 


This photo, taken at Pa- 
cific Pumps, Inc. Hunt- 
ington Park plant, shows 
one of five Type | cast 
steel pump cases with 
6-inch walls now being 
built for boiler-feed serv- 
ice for one customer. 
Each 8-inch, 10-stage 
unit will handle 800,000 
pounds per hour of 343 


psi discharge at a speed 

of 3550 rpm. The units 

will be powered by 3125 
h.p. motors 
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December, 


REFINER CLASSIFIED ADS 


Ads are $8 per 
inch 


RATES for Classified 
type size, figure 50 words per 


column in« 
Situations Wanted $4 per column inch 


one column inch. In smallest 


All classified ads 


h. Minimum size 


payable in advance. Ten percent discount if three or more insertions are ordered at same time 


COPY DEADLINE is 25th of month preceding date of issue. Send copy and checks to 
Box 2608 


Ad Department, Petroleum Refiner, P. O 
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SALES—PROFITS 


Established Los Angeles-San 
organization of professional sales engineers 
selling top equipment can handle 
additional ac Centrally located 
offices with service and warehouse facili 
t Coverage includes refinery, chemical 
power aviation and municipal sales 
Write Box 161-R o Petroleum Refiner 
Houston, Texas 


Francisco 


lines of 
ounts 








We Have to Offer: 


selling 
Pennsyl 
and 


years 0 successful 
in Western New York 
Ohio West Virginia 
all experienced and able 
i knowledge and 
refinery 
and gas industry 
ested in rep 
whose products 
industries 
Petroleum 


rhirty 


ania 
Kentucky 
1; te ' 4 
pr en salesmanshiy il 
hem al t 
mtacts. We are nte 


personne 


resenting ompany 
are applicable to above 
Address: Box 160R o 


Refiner, Houston, Texas 








WANTED 


company, 
America, is in 
shift 
required to 


An American oil oper 
South 
need of oil refinery 
Would be 
supervise operation of a 
generating plant, 
generating plant, power 
facilities, water 
plant, refrigeration 
fire fighting 


ating im 
utilities 
toremen 
steam 
diesel engine 
distribu- 
tion systems, 
distillation 
equipment, 
facilities 


and 


Write, giving age, marital status, 
and a detailed experi 
Your letter will be 
confidential 


education 
ence resume 
held strictly 
Box 308-U, Radio City Station 
New York 19, New York 











Chicago Metal Hose Makes 
Four Sales Staff Changes 


Chicago Metal Hose Corporation has 
announced sales department organiza- 
tional changes as follows: Shelby A. Mc- 
Million appointed assistant to A. §$ 
Keller, vice president in charge of sales; 
T. K. Wells, formerly regional sales man- 
wer, bellows division, appointed assistant 
to the vice president in charge of sales; 
FE. L. Hiter, formerly district sales man 
ager at the New York oftice, appointed 
manager of sales for the Eastern divi- 
sion which has sales offices at Boston, 
New York, Philadelphia, Pittsburgh and 
Atlanta; A McGuire, formerly re- 
gional sales manager, expansion joint 
division, appointed manager of sales for 
the Western division which includes sales 
offices at Detroit, Cleveland, St. Louis, 
Fort Worth, Glendale, San Francisco 
and Chicago 


Four Industrial Salesmen 
Added to Taylor Staff 


Taylor Instrument Companies have 


announced the placement of four new 


1 Gulf Publishing Company Publication 


salesmen, two of them in the Tulsa tet 
ritory, one in St. Louis and one in Chi- 
cago. Damon C. Ralph, stationed in 
Freeport, La., is a graduate of Oklahoma 
A. & M. with a degree in industrial en 
gineering, and was business editor of the 
Oklahoma State Engineering magazine 
before his recent appointment. Donald F 
Sullins, also a graduate of Oklahoma 
A. & M. in industrial engineering, will 
cover the northwest section of exas 
Located in Omaha, Neb., will be Charles 
H. Miller, former secretary of Insulation 
and Refractories Company, Williamson, 
N. Y., and a graduate of the University 
of Rochester. William Hile, who has 
been with the company for several years 
as a member of the application engineer 
ing department, is a mechanical engineer 
His 


University territory 


Indiana 


from Purdue 


will be the state of 


Hammel-Dahi Dealer Named 


been 
Ham- 


Thompson Jr. has 
dealer for 


Horace A. 
appointed equipment 
mel - Dahl Company, 
Providence, R 
manufacturers of au- 
tomatic control 
valves. Thompson is 
specializing in chem- 
ical and petroleum 
processing instru- 
ments. A graduate of 
Tulane University in 
1938, he majored in 
chemical engineering 
and was associated 
with Esso Standard 
Oil Company until 
1941, when he joined 
the Marine Corps. In 
1945, he formed Thompson Equipment 
Company of New Orleans which repre 
sents Hammel-Dahl Company in cen 
tral and eastern Louisiana, southern 
Mississippi and northwestern Florida 


Thompson 
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* The asterisk preceding name of adver- 
tiser indicates that detailed data on prod- 
ucts and services of the firm will be found 
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in the December, 1949, issue of 
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OME years ago Revere said that “Bubbles 
have teeth.” It is still true. Air bubbles in a 
condenser can eat away at the tubes quite 
rapidly, and become a cause of failure with con- 
sequent re-tubing. Air-entrainment, as it is called, 
acts in several ways, all destructive to tubes. Air 
contains oxygen, which directly attacks most 
metals, forming oxides. Carbon dioxide in solu- 
tion dissolves these oxides. That is not all. Air 
bubbles add to the erosion effect of turbulent 
flow. The higher the velocity, the worse the 
effect, and the more swift and serious is the 


combination of erosion and corrosion at points 


of greatest disturbance. Every effort should be 


made therefore to keep air from being carried 
into the cooling water. If you are troubled by 


1010 


hing Company Publicat 


i 


frequent re-tubing of your condenser, get in 
touch with Revere, but first save a few samples 
from failed tubes for examination by our labora- 
tories to determine the cause of failure. Many 
users of condenser tubes have found our col- 
laboration exceedingly valuable, and we are 
always glad to cooperate in an effort to extend 
tube life. 


REVERE 


COPPER AND BRASS INCORPORATED 
Founded by Paul Revere in 1801 
230 Park Avenue, New York 17, New York 
Mills: Baltimore, Md.; Chicago, Ill.; Detroit, Mich.; Los 
Angeles and Riverside, Calif.; New Bedford, Mass.; Rome, 
N. Y.—Sales Offices in Principal Cities, 


Distributors Everywhere. 








Accurately made 
to close A 
tolerances ¢ . 
Ample hy 


lap 


a widths 


Uniform 


No cracks 
on outside 


4 ; ~‘ corners 
re 


No wrinkles 
on inside corners 


No Wrinkles... 
No Gracks... No Blowouts! 


no place for leaks in THIS heat exchanger gasket 


AKE A CLOSE LOOK at the Goetze heat ex- or blowouts. And it’s the reason they pay off in 

"© aon gasket shown above. Note the ab- terms of less down-time and in the savings that 
sence of cracks on outside corners . . . of wrinkles result when gaskets don’t have to be replaced 
on inside corners . . . the uniform width of the at frequent intervals. 
ribs . . . the generous overlap of the metal jacket. ° ° ° 

Attention to such important details is typical You can have Goetze heat exchanger gaskets 
of the kind of care that goes into the forming of made in any size or shape. Estimates and recom- 
these custom-made gaskets. It is the secret of mendations will be furnished promptly on re- 
their dependable service—why you can count on quest. Write Johns-Manville, Box 290, New 
them to stay on the job indefinitely without leaks York 16, N. Y. 

















AVAILABLE 
FOR IMMEDIATE 
DELIVERY 


oh 


a 
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Balanced Design, Special Featur 


A DESIGN FOR TROUBLE FREE LOADING 


SWING JOINT FEATURES ARE EXACTLY THE SAME 
AS OUR WELL KNOWN MASTER SERIES — CON- 
CENTRIC DESIGN 

RANGE—7 ft. closed to 11 ft. extended—measured from 
center line of riser 

DIVIDED COUNTER-WEIGHTS—cannot strike riser 

SOLDERLESS JOINTS on entire brass slide sleeve assembly 
—assures easy replacement and stronger construction. 


BOLTED STUFFING BOX on slide sleeve—easily adjusted 
and repacked—oversize bearing area assures easy 
operation 


FELT WIPING GASKET—easily replaced—keeps slide 
tube clean—increases life of tube and packing 


MC DC 





in design 
in effectiveness 
in economy 


\e 
J } 


MSDONALD 
SADING ARM ASSEMBLY 


(Plate 214——Size 3”) 


ures, Bring New Efficiency to Loading 


STOP CUSHION—no shock when tube is suddenly ex- 
ME tended full length 
YN ALUMINUM OUTBOARD SWING JOINT—concentric 
design—drop tube hangs vertically. 
om DETACHABLE HANDLE—operates slide sleeve and drop 
tube 
SHOCK-PROOF LOADING LINE VALVE equipped with 
bly effective VACUUM BREAKER. 
on Write for prices and further details of the new McDonald 
Loading Arm Assembly. 


aid A. Y. MSDONALD MFG. CO. 


The Home of the Swing Joint 
ide DUBUQUE, IOWA 
There's a McDonald Branch or Distributor Near You 


JNALD- 





